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Kainit. — See  Potash  Manures. 


Kale  {See  also  Cabbage). — Thousand-headed  kale  is,  from  an  agricultural 
aspect,  the  most  useful  of  the  sprouting  cabbages  or  kales,  owing  to  the 
abundant  food  it  supplies,  its  hardiness,  perenniality,  and  the  aptitude  to 
supply  excellent  green  food  in  spring  when  such  food  is  scarce  ; moreover, 
it  possesses  considerable  culinary  value.  Ordinarily  thousand-headed  kale 
is  regarded  as  being  specially  valuable  to  the  sheep  farmer,  and  it  also  proves 
highly  useful  to  the  dairy  farmer.  Kale,  like  other  cabbages,  and  unlike 
most  of  the  turnip  family,  may  be  consumed  safely  at  any  period  of  its 
growth.  To  secure  the  greatest  bulk  from  thousand-headed  kale,  the  seed 
should  be  sown  in  March  or  April,  and  hold  the  ground  until  the  following 
spring.  The  seed  may  be  sown  in  a seed-bed  from  which  the  plants  can 
be  transplanted  during  summer  to  other  land,  possibly  that  which  has 
carried  a spring  catch  crop ; or  it  may  be  drilled  after  the  manner  of  swedes 
at  the  rate  of  three  or  four  pounds  per  acre,  and  be  singled  out  with  the  hoe. 
When  it  is  intended  that  it  shall  stand  over  winter,  the  plants  should  not 
be  closer  than  2 feet  each  way  on  the  square,  and  on  rich  land  may  be  2 
feet  6 inches  to  allow  the  bushy  growth  which  the  plant  assumes  in  the 
spring,  when  the  numerous  sprouts  which  give  it  its  name  of  thousand-headed 
shoot  forth.  The  best  course,  as  a rule,  is  to  allow  the  crop  to  remain 
untouched  until  the  spring,  when  a large  quantity  of  sheep  and  lamb  food 
will  be  obtained  at  the  critical  period  between  the  finishing  of  other  root 
crops  and  the  growth  of  grass  and  clovers.  If  fed  at  this  time  it  may  be 
left  undisturbed,  though  a stirring  with  the  horse-hoe  or  grubber  will  be 
beneficial,  and  where  the  plants  are  planted  in  straight  rows  on  the  square 
the  horse-hoe  can  be  made  to  work  up  and  across  the  rows,  so  that  practi- 
cally all  the  land  is  stirred.  When  transplanting  any  of  the  cabbages,  it  is 
advisable  to  mark  out  the  land  both  up  and  across,  and  insert  the  plants 
where  the  rows  cross  to  enable  the  horse-hoe  to  work  in  both  directions ; 
with  the  thousand-head  this  is  even  more  desirable,  because  if  the  crop  is 
not  destroyed  after  the  feeding  off  in  the  spring  it  will  produce  practically 
as  much  again  in  the  summer.  In  fact  we  have  several  times  seen  crops 
left  down  for  two  or  three  years  supplying  two  or  three  crops  each  year 
profitably. 

However,  sometimes  in  the  early  autumn  when  through  climatic 
conditions  the  supply  of  food  is  short,  it  may  be  found  desirable  to  cut  or 
feed  off  the  crop.  As  a rule,  it  is  better  to  merely  strip  the  leaves  and  take 
them  away,  leaving  the  stalk  to  p^’oduce  another  crop  of  leaves.  The  bulk 
at  this  season  is  not,  however,  anything  like  what  it  would  be  in  spring,  as 
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generally  there  will  only  be  one  straiglit  stem  carrying  very  broad  succulent 
leaves,  the  sprouting  occurring  later.  Thousand-headed  kale  is,  however, 
frequently  sown  with  the  intention  of  producing  this  leafy  growth  for  early 
autumn  feed ; in  this  case  the  rows  and  plants  should  be  much  closer 
together  because  there  will  be  no  sprouting ; if  the  rows  are  a foot  apart 
the  plants  may  be  left  a foot  or  less  apart  in  the  rows ; and  many  farmers 
do  not  single  them,  but  allow  them  to  grow  into  a mass.  When  grown  in 
this  way  the  land  is  generally  ploughed  up  and  a corn  crop  taken  as  after 
turnips,  as  the  spring  growth  is  small  through  the  stems  being  fed  down 
very  low.  It  is  sometimes  sown  with  rape  or  other  root  crops  to  be  con- 
sumed when  young.  It  is  regarded  as  a voracious  feeder,  requiring  a consider- 
able quantity  of  manure ; it  is,  however,  not  wasteful  of  manure  but  rather 
turns  to  profitable  account  the  manure  available,  converting  it  into  valuable 
food.  Naturally,  where  a heavy  crop  is  taken  off,  the  land  suffers  to  that 
extent,  but  where  fed  off  by  sheep  it  leaves  a rich  residue  behind  it.  Like 
all  cabbages  it  can  utilise  a considerable  quantity  of  nitrogenous  manure. 
Although  not  quite  so  dainty  in  flavour  as  some  of  the  kales  most  frequently 
grown  in  gardens,  it  sometimes  realises  a large  sum  per  acre  for  culinary 
purposes  in  the  spring  after  severe  winters  when  other  greens  have  suc- 
cumbed, the  young  sprouts  then  being  very  saleable,  and  the  yield  very 
heavy.  Like  other  cabbages  thousand-head  does  not  produce  seed  in  the 
first  season. 

Shepherd’s  kale  is  another  very  hardy  kale,  somewhat  superior  to 
thousand-head  for  culinary  purposes,  its  dark  green,  thick,  succulent  leaves 
being  possessed  of  an  agreeable  flavour ; and  it  is  more  often  seen  in  the 
garden  than  on  the  farm ; still  its  merits  as  a farm  crop  are  great,  and  if 
anything  it  comes  into  feed  rather  earlier  than  the  thousand -head.  In 
market  garden  farming  it  should  hold  a strong  place,  as  it  is  a nutritious 
food  for  animals  should  the  vegetable  trade  be  slow.  Its  cultivation  is 
simple  and  practically  similar  to  that  for  thousand-head. 

Curly  kale  is  rarely  grown  as  a farm  crop,  though  grown  extensively  as 
field  crop  in  market  gardens  and  on  market  garden  farms ; when  prices  of 
greens  are  low  it  would  often  pay  better  to  have  them  fed  off  by  sheep  than 
to  incur  the  heavy  expenses  of  sending  to  market.  The  kales  by  virtue 
of  their  bulk  and  nutritious  food  are  worthy  of  more  attention  by  farmers ; 
they  pay  when  grown  merely  as  food  for  stock,  but  they  allow  the  oppor- 
tunity of  taking  advantage  of  high  prices  when  the  supply  of  greens  is  short. 
The  fact  that  they  can  be  transplanted  as  late  as  J une  and  July  is  also  greatly 
in  favour  of  their  extended  cultivation,  for  they  can  be  planted  among 
small-topped  early  varieties  of  potato,  and  so  be  established  before  the  crop 
is  dug ; or  they  can  follow  a spring  catch  crop,  or  if  land  has  been  foul 
ample  time  is  afforded  to  get  it  well  cleaned  before  it  is  needed  for  kale. 


KcdS  on  Sheep. — The  ubiquitous  parasite  of  the  skin  of  the 
sheep,  commonly  known  as  the  ‘‘  ked  ” or  “ sheep-louse,”  and  technically 
as  Melophagus  ovinus,  is  often  erroneously  spoken  of  as  the  sheep- 
tick.  The  familiar,  brown,  wingless  insect,  though  it  exists  in  lesser 
dimensions,  as  usually  recognised,  varies  in  size  from  that  of  a linseed 
to  that  of  a pea,  and  according  to  its  degree  of  fulness  with  food  an 
individual  may  vary  considerably  within  a short  limit  of  time.  The 
ked  lives  and  breeds  only  on  the  skin  or  in  the  fleece  of  the  sheep, 
thus  differing  from  the  tick,  a portion  of  whose  existence  is  spent  apart  from 
the  animal  From  the  tick,  the  ked  is  readily  distinguished  by  its  insect 
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characteristics.  In  the  adult  stage  it  possesses  only  three  pairs  of  legs,  while 
the  adult  tick  has  four  pairs.  There  are  other  marked  anatomical  differences, 
especially  about  the  head  and  extremities  of  the  limbs,  which  are  of 
importance  as  influencing  their  effect  on  the  sheep  and  their  power  to 
resist  attempts  at  dislodgement.  The  female  ked  does  not  deposit  eggs, 
but  its  young  are  brought  forth  in  the  comparatively  advanced  state  of 
pupae,  and  immediately  become  attached  to  the  wool  flbres,  appearing  as 
very  small  brownish  oval  seed-like  bodies.  It  is  probably  due  to  the 
mistake  of  calling  the  ked  the  sheep -tick  which  has  led  to  the  erroneous 
view  that  ticks  are  very  commonly  found  on  sheep  in  almost  every  part  of 
the  kingdom.  The  ked  lives  on  skin  products,  and  matters  exuding 
from  the  blood  vessels  of  the  sheep,  usually  passes  its  whole  life  cycle 
on  the  skin,  and  can  under  ordinary  circumstances  live  but  a short  time 
apart  from  the  sheep.  It  is,  however,  well  known  that  the  parasite 
somewhat  readily  leaves  its  host,  and  it  is  no  uncommon  event  for  those 
coming  in  close  contact  with  sheep  to  find  specimens  in  their  wearing 
apparel  or  in  their  bed.  Indeed,  this  parasite  is  so  familiar  that  it  is 
usually  regarded  as  harmless.  Fortunately  the  ked  does  not,  like  other 
lice  and  scab  mites,  produce  many  young,  and  probably  it  is  true  to  say 
that  a few  do  not  seriously  affect  the  vital  forces  of  their  bearers, 
but  a considerable  number  must  materially  interfere  with  their  comfort 
and  well-doing,  while  large  numbers  substantially  disturb  their  health. 
By  their  movements  on  the  skin  and  biting  it,  the  parasites  produce 
■irritation,  inciting  the  sheep  to  rub  and  injure  the  fleece.  Though  these 
insects  have  no  relation  whatever  to  the  parasitic  acari  or  mites,  which  are 
the  essential  factors  in  the  production  of  sheep-scab,  they  may  very  probably 
aid  in  its  contraction  or  spread  by  inducing  sheep  to  go  and  rub  on  posts, 
etc.,  where  sheep  affected  with  scab  have  rubbed  and  left  scab  parasites, 
which  may  be  transferred  to  the  sheep  previously  free  from  the  disease, 
an  outbreak  of  which  it  may  then  become  the  centre. 

Fortunately  any  form  of  dip  effectual  for  scab  is  destructive  to  the 
ked,  though  a second  application  within  a fortnight  of  the  first  is 
advisable  on  account  of  the  resistance  of  the  pupae ; but  faithful 
carrying  out  of  sheep  dipping  orders  should  in  course  of  time  annihilate 
the  species. 


Kent  or  Romney  Marsh  Sheep. — From  time  immemorial 
Eomney  Marsh,  from  which  this  breed  takes  its  name,  has  been  noted  for 
its  sheep,  many  writers  having  given  reference  to  its  history,  mentioning 
many  points  which  are  of  historical  interest.  Therefore  there  is  no 
need  for  a mere  repetition  of  that  which  has  already  been  written,  and 
which  is  available  for  the  information  of  the  inquirer.  What  is  more 
to  the  purpose  is  that  those  who  are  making  inquiries  in  connection 
with  this  particular  breed  of  sheep  should  have  ready  at  hand  information 
of  its  present  position. 

Like  most  breeds  of  British  sheep,  the  Eomney  Marsh  breed  has 
unquestionably  from  time  to  time  been  vastly  improved.  It  may  be  that 
some  crosses  of  other  long-woolled  breeds  have  been  introduced,  and  that 
slight  traces  of  the  alien  blood  may  remain  in  the  present-day  sheep.  Be 
this  as  it  may,  there  is  no  question  but  that  any  fresh  cross  which  may  be 
tried  proves  a failure,  from  the  fact  that  all  the  leading  graziers  of  Eomney 
Marsh  will,  without  dissentient -voice,  admit  that  no  sheep  thrive  better, 
are  more  healthy  and  less  liable  to  succumb  to  the  severity  of  the  climatic 
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conditions  under  which  they  exist,  than  the  pure  bred  Eoinney  Marsh, 
and  they  will  also  admit  that  the  first  of  a mixed  lot  to  show  the  effect  of 
the  severe  climatic  conditions  under  which  they  exist  in  the  marsh,  are 
those  which  are  the  result  of  cross-breeding. 

As  time  goes  on,  the  marsh  sheep,  which  have  unquestionably  been  in 
existence  for  many  centuries,  have  gradually  spread  inland,  and  there  are 
many  flocks  now  kept  in  other  parts  of  Kent  that,  whilst  possessing  all  the 
characteristics,  hardiness  and  soundness  of  constitution  of  the  breed,  have 
developed  more  size  and  bone  than  the  sheep  which  are  bred  and  reared 
in  the  marsh.  The  interchange  of  sires  between  these  breeders,  particularly 
since  the  Flock-Book  Society  was  established  in  1894,  has  resulted  in  making 
the  slight  differences  in  respect  to  type  and  character,  smaller  and  smaller 
as  year  succeeds  year. 

A reference  to  the  histories  of  the  flocks  recorded  in  the  first  volume 
of  the  Flock-Book  shows  that  many  of  these  flocks  have  been  in 
existence  for  between  one  and  two  hundred  years.  There  is  no  in- 
dication, particularly  in  respect  to  the  histories  of  the  leading  flocks,  of 
the  introduction  of  any  alien  strain  of  blood,  and  it  is  satisfactory  to 
be  able  to  note  that  in  other  flocks  where  such  experiments  have  been 
tried,  the  result  has  been  that  such  experiments  have  not  given  satis- 
faction. This  is  proved  by  the  fact  that  the  old  breed  still  maintains  its 
undisputed  supremacy. 

During  the  past  twenty  years  this  breed  has  been  brought  very  pro- 
minently to  the  fore,  and,  owing  largely  to  the  efforts  of  the  progressive 
and  energetic  representative  Council  of  the  Flock-Book  Association,  the 
breed  now  occupies  one  of  the  leading  positions  in  respect  to  the  export 
trade. 

The  Eomney  Marsh  sheep  have  gained  for  themselves  a reputation  of 
the  highest  in  New  Zealand,  Patagonia,  the  Falkland  Islands,  the  Argentine, 
and  Chili.  The  number  exported  has  increased  year  by  year  in  a remark- 
able degree.  The  record  for  the  year  1907  shows  that  there  were 
exported  during  the  twelve  months  410  rams  and  394  ewes,  which  was 
the  best  year’s  trade  experienced  since  the  Flock-Book  Association  was 
formed. 

There  are  many  reasons  why  this  increased  popularity  of  the  breed 
should  continue,  and  amongst  them  is  the  fact  that  the  breed  is  one  that 
needs  little,  if  any,  attention.  It  is  a breed  that  has  not  been  pampered, 
coddled,  or  weakened  in  any  degree  by  reason  of  unnatural  treatment,  in 
order  to  secure  a greater  development  or  more  rapid  maturity.  At  the 
present  day,  in  most  of  the  leading  flocks,  the  ewe  lambs  are  reared  in  a 
thoroughly  natural  condition,  and  although  the  treatment  of  the  rams  and 
ram  lambs  is  somewhat  more  artificial,  these,  to  a large  extent,  are  still 
reared  without  undue  pampering. 

The  breed  has  also  one  outstanding  merit,  which  makes  it  most  valuable 
in  respect  to  the  export  trade,  i.e.  it  will  not  flock  or  herd  together,  but,  no 
matter  how  small  or  how  large  the  number  may  be,  they  separate  themselves 
all  over  the  land  they  have  to  graze.  In  this  they  are  very  different  from 
most  other  breeds  of  sheep. 

A visit  to  the  marshland  when  the  ewes  and  lambs  are  all  together 
will  afford  a sight  that  is  seldom  seen  in  other  breeds,  i.e.  all  over  the  field, 
it  may  be  20,  30,  or  50  acres  in  extent,  there  will  be  found  dotted 
about,  here  and  there,  the  single  ewe  and  her  produce.  The  value  of  this 
point  cannot  be  overestimated,  for  it  without  question  enables  these 
sheep  to  keep  freer  from  disease,  to  make  greater  use  of  the  food  grown, 
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and  at  the  same  time  enables  them  to  keep  the  land  from  becoming 
tainted. 

The  fleece  is  an  important  adjunct  to  these  sheep,  and  the  efforts  which 
are  being  made  by  the  breeders  at  the  present  time  in  respect  to  the  wool 
production  of  the  breed  are  giving  satisfactory  results,  and  it  is  shown,  by 
comparison  with  previous  years,  that  the  value  of  the  fleece  is  on  the 
increase. 

The  export  demand,  of  course,  has  been  one  of  the  great  incentives  to 
this  greater  attention  to  the  fleece,  and  in  the  reports  received  from  buyers 
in  the  countries  to  which  reference  has  been  made  above,  there  is  much 
for  the  breeders  of  the  present  day  to  be  satisfied  with  in  this  direction. 

The  wool  of  these  sheep  is,  however,  but  one  of  their  products,  mutton 
is  the  other,  and  nowadays,  owing  to  the  increased  facilities  for  the 
shipment  of  mutton  from  abroad,  the  carcass  value  of  the  sheep  has 
greatly  increased.  The  Romney  Marsh  is  a breed  which  when  grazed 
naturally  on  grass  alone  produces  a carcass  of  mutton,  both  at  home  and 
abroad,  of  high  quality  and  flavour,  with  deep  flesh  and  little  or  no  waste 
fat, — a carcass  such  as  finds  a ready  demand  whenever  on  sale. 

Under  conditions  more  favourable  for  earlier  development,  and  more- 
rapid  maturity,  such  as  are  practised  in  respect  to  the  selected  specimens 
prepared  for  the  winter  exhibitions,  the  average  daily  gain  of  these  sheep, 
both  as  lambs  and  as  wethers,  proves  to  be  most  satisfactory. 

A question  which,  of  course,  arises  in  the  mind  of  those  who  are  likely 
to  buy  such  sheep  for  export  with  the  object  of  improving  and  increasing 
the  production  of  the  native  flocks  is,  “ What  can  this  breed  do  in  respect 
to  development  and  early  maturity,  under  the  most  favourable  circum- 
stances?” No  better  reply  to  this  query  can  be  given  than  that  which  is 
provided  by  the  table  that  follows,  a table  that  has  been  compiled  by  the 
writer  from  his  record  of  the  average  daily  gains  of  live  weight  at 
Smithfield.  It  is  a table  that  includes  not  any  selected  number  or  any 
selected  year,  but  the  whole  of  the  exhibits  that  have  been  made  by  the 
breed  in  each  of  the  years  included  in  the  table ; and  as  that  table  covers 
a period  of  ten  years,  the  result  given  cannot  be  taken  otherwise  than  as  clear 
evidence  rf  the  high  value  of  this  breed  in  respect  to  the  points  under 
reference. 

Kent. 

Wether  Lambs  not  exceeding  twelve  months  old. 


Year  of 
Exhibition. 

Number  of 
Entries  Present. 

Average  Daily 
Gain  of  Whole 
Class. 

Individual  Daily  Gains. 

Highest. 

Lowest. 

oz. 

oz. 

oz. 

1898  .... 

7 

8-90 

10-10 

7-27 

1899  .... 

5 

9 81 

10-90 

9-26 

1900  .... 

6 

9-86 

10-79 

9-11 

1901  .... 

9 

9-50 

11-16 

7-56 

1902  .... 

8 

9-80 

10-75 

9-33 

1903  .... 

11 

9-84 

11-28 

8-84 

1904  .... 

9 

9-74 

10-97 

8-24 

190.5  .... 

6 

1005 

10-91 

9-24 

1906  .... 

7 

9-74 

10-78 

9-53 

1907  .... 

7 

9-99 

11-30 

8-86 

Average  for  ten  years 

75 

9-81 

11-30 

7-27 
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Wethers  above  twelve  and  not  exceeding  twenty-four  months. 


Year  of 
Exhibition. 

Number  of 
Entries  Present. 

Average  Daily 
Gain  of  Whole 
Class. 

Individual  Daily  Gains. 

Highest. 

Lowest. 

oz. 

oz. 

oz. 

1898  .... 

11 

6-71 

7-38 

6-35 

1899  .... 

5 

7-13 

7-98 

6-18 

1900  .... 

6 

6-78 

7-21 

6-45 

1901  .... 

8 

7-11 

7-75 

6-36 

1902  .... 

11 

7-08 

7-55 

6-55 

1903  .... 

7 

6-92 

7-66 

6-51 

1904  .... 

9 

6-74 

7-24 

6-30 

1905  .... 

9 

6 -95 

7‘76 

6-06 

1906  .... 

4 

6-68 

6’95 

6-35 

1907  .... 

7 

6-93 

7-29 

6-34 

Average  for  ten  years 

87 

6-90 

7*98 

6-06 

Kerry  Cattle. — The  true  type  of  Kerry  cow  is  not  large  but  very 
even  and  straight,  rather  light  looking.  The  horns  (which  are  white  tipped 
with  black  at  the  points)  come  a little  forward  at  the  base,  then  turn 
up,  and  the  points  turn  back  over  the  poll.  The  head  is  very  fine 
and  light  at  the  muzzle,  a very  nice  face,  the  neck  is  very  light  and 
fine  and  well  set  free  from  all  extra  loose  skin,  the  shoulders  light  and 
sharp  at  the  blade  points,  the  ribs  well  sprung,  the  back  and  hips  fair 
width,  the  quarters  narrowing  gradually  to  the  tail,  which  should  lie  nicely 
between  the  bones,  tail  very  thin  with  no  long  hair  except  at  the  point, 
the  skin  soft  and  thin  with  short  rather  wiry  hair.  The  legs  are  very 
fine  with  hard  black  hoofs,  the  udder  close  up  to  the  body,  with  plenty 
space  between  the  teats. 

The  Kerry  is  whole  black,  no  white  being  allowed  by  the  judges  at 
shows  except  a little  on  the  udder. 

The  native  home  of  this  breed  is  on  the  several  ranges  of  mountain 
which  lie  from  Kenmare  to  Cahirciveen  on  the  south-west  coast  of  the 
County  Kerry,  Ireland,  the  pasture  of  which  is  of  the  poorest  kind,  in  fact 
no  other  animal  could  live  on  it  except  mountain  sheep,  and  it  is  remark- 
able the  quantity  of  good  rich  milk  which  this  cow  can  give  on  such 
pasture.  The  mountaineer  is  wholly  dependent  on  her  for  a cow. 

The  beef  of  the  Kerry  is  very  good,  and  they  are  very  easily  fattened 
when  put  on  good  pasture.  The  bullocks  are  very  much  in  demand ; they 
are  generally  put  on  land  after  the  fat  cattle  are  sold  off,  and  they  eat  all 
the  old  rank  grass.  They  are  called  scavengers,  and  thrive  well  even  in  the 
hard  winter  without  any  other  food  but  grass,  and  when  fat  are  much 
sought  after  by  butchers. 

An  Irish  Kerry  Herd-book  was  started  by  the  Royal  Dublin  Society, 
in  which  both  males  and  females  were  entered  by  inspection.  An  official 
from  the  Society  attended  at  the  several  centres  in  the  county  and  also 
a judge.  The  animals  which  passed  inspection  were  eligible  for  entry  by 
the  owner  paying  a fee  of  five  shillings  for  each  animal,  but  this  system 
has  been  discontinued  for  a number  of  years,  and  no  animal  can  now  be 
entered  but  the  produce  of  already  registered  animals.  Though  an  English 
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Kerry  Herd-book  is  still  open  for  non-pedigree  cattle  both  male  and  female, 
the  English  Herd-book  Kerrys  are  not  eligible  to  compete  at  the  Irish  shows. 
The  thirteenth  volume  of  the  Irish  Kerry  Herd-book  has  been  published : 
the  number  of  bulls  entered  are  628  and  cows  3433. 

The  Kerry  Dexter. — The  Kerry  Dexter  cow  is  smaller  than  the  Kerry, 
and  differs  a good  deal  in  appearance  and  shape.  She  is  a milking  strain  like 
the  Kerry,  and  is  even  a better  cow  for  milk,  though  by  appearance  she 
does  not  seem  to  be  so.  The  Dexter  has  a very  short  and  thick  head,  and  the 
horn  is  not  so  fine  as  the  Kerrys,  nor  does  it  turn  up  so  much ; the  neck  is 
very  short ; the  head  looks  near  the  shoulder,  which  is  not  very  heavy  or 
coarse,  fine  at  the  blade  points ; the  body  very  short,  the  ribs  well  sprung, 
the  back  nice  and  level,  hips  not  very  wide,  and  narrowing  nicely  to  the 
tail,  which  is  in  most  cases  not  very  well  set,  as  there  seems  to  be  a great 
many  otherwise  good  animals  deficient  there.  The  legs  are  very  short,  and 
the  hind  ones  are  turned  in  from  the  fetlocks  down,  and  the  fore  ones  are 
turned  out.  She  has  a very  large  udder,  in  some  cases  it  is  only  from  10  to 
12  inches  from  the  ground.  Some  full-grown  cows  are  only  from  30 
to  36  inches  high,  in  fact  the  Dexter  is  the  smallest  cow  in  the  United 
Kingdom.  The  colour  was  originally  red,  but  being  crossed  with  the  Kerry 
the  greater  number  of  them  at  present  are  black.  There  seems  to  be  no 
record  how  the  Dexter  first  originated,  except  that  it  was  a Mr.  or  Captain 
Dexter  who  first  introduced  it  into  Yalentia  Island.  He  was  a seafaring 
man,  and  it  is  believed  he  brought  some  animals  about  the  year  1800  to  his 
farm  in  the  island  from  abroad,  probably  from  the  north  of  France,  as  there  are 
some  cattle  very  like  the  Dexter  in  some  parts  there,  and  then  crossed  with 
the  Kerry  until  he  perfected  a distinct  breed.  Major  Barton  of  Straffan, 
County  Kildare,  crossed  some  Dexters  with  the  shorthorn  and  then  bred  up 
to  the  shorthorn  again,  with  the  result  that  he  has  the  finest  shorthorns 
with  short  legs  and  grand  bodies,  and  can  win  prizes  at  most  shows.  It  is 
very  hard  to  breed  from  a Dexter  bull  and  cow  true  to  type,  as  when  both 
are  real  good  ones  the  calf  is  in  most  cases  a failure,  very  often  a monstrosity. 
It  is  easy  to  know  when  the  cow  is  carrying  one  of  these,  as  she  gets  very 
large  when  only  about  three  or  four  months  in  calf,  nearly  the  size  of  two 
cows,  and  she  seldom  carries  her  full  time,  and  the  calf  must  in  most  cases 
be  taken  from  her,  but  she  seldom  has  more  than  one  of  them,  and  generally 
brings  right  calves  from  that  forward.  The  herd-book  is  also  for  the 
Dexter,  but  although  being  in  the  same  book  as  the  Kerry  they  are  kept 
quite  distinct  from  each  other  in  it.  The  English  book  is  open  for  the 
Dexter  the  same  as  for  the  Kerry.  In  the  last  volume  published  of  the 
Dexter  the  number  of  bulls  registered  are  535  and  cows  2274.  See  also 
.Dexter  Cattle,  Vol.  I.  p.  532. 


Kerry  Hill  Sheep. — On  the  south-west  of  Montgomeryshire 
and  extending  into  Radnorshire  an(f  Shropshire,  the  Kerry  hills  are 
situated,  rising  to  an  altitude  of  1000  to  1200  feet  above  sea -level. 

These  hills  were  not  enclosed  until  1820,  and  produced  a short  herbage 
of  sweet  grass,  intermingled  with  large  patches  of  gorse,  fairly  well  adapted 
for  sheep  grazing.  A breed  of  sheep  had  for  generations  been  kept  there. 
They  were  larger  than  the  Welsh  mountain  sheep,  and  produced  a heavier 
fieece.  They  were  hardy,  active,  muscular,  and  symmetrical  sheep,  well 
adapted  to  live  and  thrive  on  the  . bleak  poor  hills  of  Kerry,  from  which 
is  descended  the  Kerry  hill  sheep  of  the  present  time.  During  the  earlier 
half  of  the  last  century,  the  landowners  enclosed  a great  part  of  those 
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hills,  and  the  tenants  were  encouraged  to  cultivate  some  of  the  most 
accessible  portions,  and  to  grow  oats,  roots,  and  clover. 

With  the  fencing  of  the  land  and  the  extension  of  root  cultivation  an 
opportunity  occurred  of  improving  the  breed,  which  was  readily  taken 
advantage  of  by  the  sheep  farmers.  From  that  time  onward  a steady 
improvement  in  the  breeding  and  development  of  these  sheep  set  in,  and 
has  been  continued  up  to  the  present  time.  Whilst  the  hills  were  unenclosed 
there  would  inevitably  be  a certain  unascertained  amount  of  inbreeding ; 
the  law  of  the  “survival  of  the  fittest”  would  prevail;  the  healthiest, 
hardiest  sheep  would  predominate,  the  weak  ones  would  have  no  chance. 


Kerry  Hill  Slieep. 


Strength  of  constitution  and  adaptability  to  the  surroundings  were 
thus  ensured. 

On  this  foundation,  with  judicious  selection  of  rams,  the  present  Kerry 
hill  breed  of  sheep  has  been  produced. 

The  aim  of  the  breeder  has  been  and  still  is  to  conserve  the  good 
qualities  of  the  old  foundation  sheep,  such  as  his  hardy  constitution,  his 
close-set  fleece  which  protects  him  from  the  cold  storms  of  the  long  winter, 
his  muscular  symmetry  acquired  through  generations  of  hill  climbing  in 
search  of  food,  and  resulting  in  a preponderance  of  lean  mutton  in  the 
carcass,  and  the  splendid  nursing  qualities  of  the  ewes  which  make  them 
such  excellent  mothers.  Whilst  rigidly  preserving  these  good  foundation 
qualities,  the  efforts  of  the  breeder  have  been  directed  to  the  increase  of 
size  and  tendency  to  earlier  maturity,  and  to  the  acquirement  of  a greater 
uniformity  in  type,  colour,  wool,  symmetry,  and  character. 

To  effect  these  improvements  a persistent  selection  of  the  best  sheep  for 
breeding  from  has  been  the  guiding^  principle. 

Very  few  attempts  to  improve  by  crossing  with  other  larger  breeds 
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can  be  traced ; those  who  did  experiment  by  introducing  a strain  of 
Shropshire  Down  blood  had  occasion  to  regret  the  mistake  and  difficulty 
in  obliterating  the  traces  of  it.  But  by  a careful  selection  of  the  best  rams 
to  mate  with  the  ewes,  by  avoiding  too  close  inbreeding,  by  keeping  the 
flock  in  a healthy  natural  state,  by  drafting  out  all  the  undesirable  weakly, 
open-woolled,  badly  marked  sheep,  a steady  improvement  has  been  effected, 
which  has  brought  the  breed  more  prominently  into  the  notice  of  neigh- 
bouring hill  farmers  and  of  graziers  from  the  counties  of  England, 

The  breeding  ground  of  the  sheep  has  been  thus  considerably  extended, 
and  the  market  for  wethers  and  draft  ewes  greatly  enlarged. 

For  the  purpose  of  stimulating  improvement,  keeping  the  breed  pure, 
and  advertising  its  merits,  a Society  was  formed  a few  years  ago,  and  a 
flock-book  was  established.  The  Flock-Book  Society  has  now  enrolled  on 
its  books  nearly  all  of  the  breeders  of  the  sheep,  and  has  been  an  influence 
of  good  amongst  them.  Part  of  its  work  has  been  to  set  up  a standard 
for  all  breeders  to  aim  at,  giving  in  detail  a list  of  points  which  combine 
to  form  a perfect  sheep.  To  obtain  a good  idea  of  what  a Kerry  hill  sheep 
should  be,  this  list  is  very  useful,  and  clearly  defines  the  points. 

Points  of  a Kerry  Hill  Sheep. 

Head. — Fairly  long,  not  too  broad,  tapering  to  nose,  well  covered  with 
wool  on  top  between  ears,  brown  or  black  objectionable,  with  bunch  or  tuft 
of  wool  on  forehead ; horns  objectionable. 

Face. — A good  speckle  face,  black  and  white — the  colours  clearly 
defined  and  not  mixed — the  black  not  being  too  dark,  but  inclining  to  dark 
grey ; clean  cheeks,  well  woolled  to  jawbones. 

Eyes. — Prominent,  bright  and  bold  looking. 

Ears. — Fairly  short,  thick,  well  set  and  speckled. 

Scrag. — Strong  and  muscular  and  well  set  into  shoulders. 

Throat. — Well  woolled,  free  from  loose  or  hanging  skin,  well  sloped  to 
brisket. 

Brisket. — Should  be  very  wide,  deep,  and  well  covered  with  wool. 

Shoulders. — Blades  wide  and  fiat,  blending  with  the  neck;  shoulders 
full  of  flesh  down  to  arms. 

^ Bibs. — Well  sprung  and  deep,  giving  a straight  underline  from  arm  to 
thigh,  with  plenty  of  heart  girth. 

Back. — Strong,  level,  with  plenty  of  length  from  hip  to  tail. 

Loins. — Wide  and  strong. 

Hind-quarters. — Wide  and  deep,  well  covered  with  flesh  to  hocks. 

Tail.~A  long  tail,  well  set  on  fleshy  large  dock,  with  plenty  of  wool 
to  point. 

Legs. — Four  good  short  legs,  set  four  square  with  large  bone,  speckled, 
and  free  from  wool  below  knees  and  hocks. 

Underparts. — Well  covered  with  wool. 

Skin. — A nice  pink  or  red  skin,  free  from  black  or  blue  spots ; a blue- 
tinged  skin  is  objectionable. 

Wool. — A tight  close  fleece  of  good  length  and  pure  white  wool, 
showing  a little  fledge  on  face,  coarser  on  britch  and  tail.  A sheep  which 
meets  you  well,  with  a good  head  and  bold  front,  that  stands  squarely  on 
good  legs,  with  plenty  of  heart  girth,  and  a good  constitution. 

The  same  description  applies  to  the  ewe,  except  that  the  appearance 
should  be  more  placid  and  docile,  and  the  head  more  effeminate. 

Size. — This  should  be  kept  within  reasonable  bounds ; large  sheep  are 
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apt  to  lose  hardiness  and  activity,  and  become  less  fitted  for  living  on  the 
hills ; smaller  sized  sheep  are  more  saleable,  and  worth  more  per  lb. 
Eat  wethers  from  fifteen  to  eighteen  months  old  should  weigh  70  lb.  the 
dressed  carcass.  Stock  rams  of  the  same  age  should  weigh  260  lb.  live 
weight. 

The  foregoing  list  forms  a good  standard  for  breeders  to  aim  at,  and 
since  its  publication  there  is  an  appreciably  marked  improvement  in  the 
uniformity  of  type,  wool,  and  carcass. 

The  usual  practice  of  the  hill  farmers  is  to  select  the  best  theave  lambs 
at  weaning  time  for  stock  purposes,  the  inferior  being  drafted  off  with  the 
wethers.  Those  best  theaves  are  run  on  the  hills  until  nearly  mating  time, 
when  they  are  brought  on  to  better  pasture,  to  accompany  the  ram. 

Two  crops  of  lambs  are  generally  taken  (sometimes  three),  then  the 
ewes  are  sold,  and  readily  purchased  by  English  farmers  who  cater  for  the 
fat  lamb  market,  the  excellent  nursing  quality  of  the  ewes  rendering 
them  particularly  suitable  for  that  purpose.  On  the  hills  the  ewes  seldom 
raise  more  than  one  lamb  each,  but  when  taken  to  more  fertile  pastures 
the  produce  is  often  at  the  rate  of  IJ  lambs  for  each  ewe.  And  there  is 
a minimum  of  trouble  at  lambing  time — they  require  no  sheds  for  shelter, 
they  lamb  out  in  the  open  fields,  and  the  lambs  get  up  quickly,  and  begin 
the  battle  of  life  without  any  help  from  man.  The  wethers  are  generally 
sold  after  being  shorn,  say,  at  fifteen  months  old ; from  the  best  farms  they 
are  then  fit  for  the  butcher  ; from  the  higher  farms  they  are  sold  as  stores,  and 
are  always  in  demand.  The  breeding  of  rams  is,  of  course,  a special  depart- 
ment of  the  business  and  undertaken  by  the  few  who  have  acquired  a high 
standard  of  quality  in  the  flock,  who  have  got  farms  suited  for  the  business, 
and  who  have  the  necessary  skill,  and  can  devote  the  time,  labour,  and 
capital  that  is  requisite  to  ensure  success. 

The  principal  attributes  of  the  breed  which  commend  it  to  the  hill 
farmer  as  well  as  to  the  rich  grazier,  are  the  hardy  constitution  which 
enables  them  to  weather  all  storms,  and  pick  up  a living  where  other  sheep 
would  starve,  from  the  day  of  their  birth  onwards;  the  good  nursing 
capabilities  of  the  ewes ; the  capability  of  producing  early  fat  lambs  when 
mated  with  the  larger  English  rams ; the  handy  desirable  size  of  the  fat 
sheep,  and  excellent  quality  of  the  mutton ; and  the  fine  texture  of  the 
wool,  which  is  far  superior  to  Welsh,  Lonk,  or  blackfaced  wool.  The 
rams,  draft  ewes,  and  wethers  are  disposed  of  in  thousands  every  autumn 
at  the  Kerry,  Knighton,  Bishops  Castle,  Newtown,  and  Craven  Arms 
Markets. 

The  Eoyal  Agricultural  Society  of  England  has  now  recognised  the 
breed  and  granted  them  classes  at  their  annual  shows. 

It  is  at  the  Welsh  National  Show,  however,  that  the  grandest  display 
of  the  breed  may  be  seen.  There  is  generally  a strong  muster  there  in  all 
the  classes. 


Kidney  Diseases  in  Stock- — The  important  function  of  the 
kidneys  is  to  eliminate  from  the  blood  matters  which  are  not  required  in 
the  system,  and  which,  if  not  removed,  would  prove  injurious.  The  organs 
act  as  a filter,  allowing  water  and  some  dissolved  matters  to  pass  out,  and 
not  only  so  but  they  perform  a much  more  elaborate  duty  in  determining 
the  discharge  of  materials  resulting  from  the  constant  change  of  tissues  of 
the  body,  and  poisons  which  may  have  been  taken  into  the  system  with 


KIDNEY  DISEASES  IN  STOCK 


11 


food,  etc.,  or  have  been  formed  in  the  body  by  action  of  germs  or  living  cells. 
Diseased  states  of  the  kidneys  may  be  associated  with  abnormal  or  excessive 
drainage  from  the  blood  of  its  watery  parts  or  its  important  constituents 
as  albumen  {alhuminuria),  or  conversely  with  arrest  of  discharge  of  urine  and 
the  retention  of  matters  in  the  blood  whose  effects  are  deleterious  to  the 
animal.  Anything  which  increases  the  amount  of  blood  flowing  through 
the  vessels  of  the  kidneys  increases  the  amount  of  urine  passed  in  a given 
time.  Cold  on  the  surface  of  the  body,  by  causing  contraction  of  the 
vessels  of  the  skin,  sends  more  blood  to  the  internal  parts,  and  the  effect 
is  particularly  noticeable  on  the  kidneys.  Indeed,  the  skin  and  the  kidneys 
to  a marked  extent  act  vicariously  for  each  other.  The  blood-flow  in  the 
kidneys,  too,  is  much  affected  by  the  condition  of  the  heart  and  even  by 
that  of  the  lungs,  for  if  there  is  any  obstruction  to  free  circulation  in 
these  organs,  the  blood  is  as  it  were  dammed  back  on  to  the  great 
veins  and  so  to  the  kidneys,  circulation  through  the  vessels  of  which  is 
thus  checked,  with  the  result  that  the  blood  is  not  purifled  by  discharge  of 
injurious  matters,  which  then  may  produce  poisonous  effects,  especially  on 
the  brain,  and  cause  watery  parts  of  the  blood  to  leak  out  into  the  tissues, 
inducing  that  condition  known  as  dropsy  or  oedema.  It  is,  however,  highly 
probable  that  the  vast  majority  of  kidney  troubles  arise  from  damage  done 
to  the  blood  vessels  and  functional  parts  of  the  organs  by  injurious  matters 
brought  to  them  by  the  blood  circulating  in  them.  These  include  such  poisons 
as  cantharides,  and  turpentine  in  large  doses.  Mouldy  fodder,  doctored  oats, 
etc.,  are  believed  to  produce  damage  in  the  kidneys  through  harmful  matters 
formed  by  moulds  or  fungi,  while  some  poisons  formed  by  bacteria,  and 
bacteria  themselves,  appear  to  have  a similar  effect. 

The  most  commonly  reputed  cause  of  kidney  disease  is  cold.  A cold 
in  the  kidneys  is  a very  common  expression.  It  is,  however,  very  doubtful 
whether  cold  is  ever  the  sole  cause.  It  may,  however,  sometimes  be  the 
determining  factor  by  sending  a greater  amount  of  blood  containing 
injurious  matters  to  the  kidneys,  or  the  increased  pressure  may  damage 
the  vessels  of  an  organ  predisposed  to  disease.  Space  at  our  disposal 
will  allow  of  but  a cursory  reference  to  some  of  the  abnormal  conditions 
more  commonly  met  with. 

Active  congestion  of  the  kidneys,  a condition  in  which  a larger  amount 
of  blood  than  usual  passes  through  the  vessels,  is  often  due  to  some 
abnormal  matter  in  the  blood ; sometimes  this  is  derived  from  food  such  as 
mouldy  fodder,  mow-burnt  hay,  large  quantities  of  carrots,  or  water  con- 
taining diuretic  salts.  Some  poisons  formed  by  bacteria,  such  as  the 
glanders  bacillus,  have  this  effect.  The  most  marked  symptom  of  this  con- 
dition, which  is  often  spoken  of  as  diabetes,  diabetes  insipidus,  polyuria  or 
vrofuse  staling,  is  increased  discharge  of  urine  of  light  colour  and  low  speciflc 
gravity  but  not  containing  sugar.  Thirst,  dry  staring  coat,  and  some  debility, 
are  often  noticeable.  Similar  symptoms  may  be  brought  about  by  matters 
which  act  by  rendering  the  passage  out  of  the  watery  parts  of  the  blood  easier 
without  materially  increasing  the  blood-flow.  It  may  not  at  all  times  be 
easy  to  determine  the  exact  cause,  but  if  several  animals  subject  to  the 
same  conditions  of  feeding  are  affected  at  the  same  time,  an  entire  change 
of  food  and  water  is  often  found  to  arrest  the  symptoms.  In  such  cases, 
too,  the  skin  should  be  kept  warm  and  a dose  of  purgative  medicine  is 
usually  indicated.  It  is,  however,  important  to  remember  that  this  may 
prove  to  be  the  first  stage  of  inflammation  of  the  kidneys. 

Nephritis  or  inflammation  of  the  kidneys. — This  is  really  an  advanced 
stage  of  the  forenamed  condition,  but  the  damage  to  the  vessel  wall  and  the 
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kidney  is  such  that  albumen  and  other  constituents  of  the  blood  at  first 
leak  out  and  appear  in  the  urine.  If  the  damage  is  very  great,  blood 
itself  may  pass  out  and  appear  in  the  urine.  There  is,  however,  a tendency 
for  the  albumen  and  other  matters  to  collect  in  the  urine  tubes,  to  block 
them,  and  so  arrest  the  discharge  of  urine.  If  both  the  kidneys  are  affected, 
which  is  commonly  the  case,  there  may  be  a total  cessation  of  urine,  and  so  no 
discharge  of  harmful  matters  normally  removed  from  the  blood.  The  animal 
thus  becomes  poisoned,  and,  if  improvement  does  not  soon  take  place,  dies. 

The  symptoms  of  inflammation  of  the  kidneys  in  the  earliest  stage  will 
be  those  described  under  the  head  of  active  congestion.  This  stage,  how- 
ever, is  usually  of  short  duration.  Later  the  urine  becomes  less  in  amount, 
it  may  be  reddish  or  smoky,  or  totally  suppressed.  The  skin  becomes  hotter, 
softer,  and  the  coat  more  glossy,  and  in  sheep  more  yolky.  An  odour  of 
urine  may  be  detected  by  applying  the  nose  to  the  skin.  The  animal  is 
indisposed  to  move  about,  and  when  forced  to  do  so,  walks  with  a stiff 
straddling  gait,  and  is  said  to  crouch  on  being  pressed  on  the  loins.  In 
some  instances  there  are  frequent  attempts  to  pass  urine,  and  small  amounts 
may  be  discharged ; swellings  may  appear  in  the  limbs,  under  the  breast  or 
abdomen,  the  temperature  is  elevated,  and  the  animal  refuses  food.  In 
some  cases  great  drowsiness  or  even  convulsions  may  indicate  that  the 
brain  has  become  affected  by  injurious  matters  retained  in  the  blood.  The 
diagnosis  of  inflammation  of  the  kidney  is,  however,  not  always  a simple 
matter  without  chemical  and  microscopic  examination  of  the  urine. 

The  curative  treatment  of  this  condition  calls  for  all  the  skill  of  the 
veterinary  surgeon.  The  owner  and  attendant  can  do  much  by  carrying 
out  his  directions.  To  preserve  the  warmth  of  the  skin  and  general  comfort 
is  always  of  great  moment. 

Inflammation  of  the  kidney  of  another  kind  may  be  brought  about  by 
bacteria  finding  their  way  to  the  organ  from  a diseased  bladder,  a condition 
not  very  common  in  stock. 

Calculi  or  stones  are  sometimes  discovered  in  the  kidney,  but  such  are 
comparatively  rare.  They  sometimes  give  rise  to  colicky  pains  and  frequent 
attempts  to  urinate.  Occasionally  these  or  other  matters  block  the  urine 
passages  and  lead  to  the  formation  of  sacs  or  cysts  in  the  kidney  containing 
urine.  Sometimes  these  are  very  numerous,  and  give  a peculiar  appearance 
to  the  organ,  as  seen  after  death.  When  the  main  urine  passage  from  one 
kidney  is  thus  blocked,  its  whole  substance  becomes  destroyed  and  the 
capsule  simply  a large  bag  full  of  urine. 

Bed  water  and  Uach  water,  often  erroneously  regarded  as  symptoms  of 
kidney  disease,  have  been  dealt  with  under  the  head  of  ‘‘  Hsemoglobinuria.” 

Blood  passed  with  the  urine  may  indicate  hsemorrhage  in  the  kidney, 
and  is  in  some  cases  a symptom  of  “ stone  ” calculus  there. 

Diabetes  mellitus  or  sugary  urine  is  not  common  in  farm  animals,  and  is 
not  attributable  to  affection  of  the  kidney. 


Kitchen  Garden,— /S'ee  Gardening. 


Knees,  Injuries  to  the. — Injuries  to  the  knee  of  the  horse, 
particularly  if  associated  with  a wound,  are  usually  regarded  as  of  con- 
siderable importance,  and  possibly  nothing  of  common  occurrence  so  surely 
and  materially  reduces  the  sale  value  of  a light  horse  as  a scar  or  hairless 
patch  on  the  front  of  this  joint.  This  deterioration  depends  on  the  fact 
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that  it  is  generally  taken  for  granted  that  such  injury  resulted  from  a fall, 
and  is  evidence  of  a special  liability  on  the  part  of  the  animal  to  come  on 
to  its  knees,  and  so  to  be  dangerous  and  undesirable.  All  broken  knees, 
however,  are  not  due  to  falls,  while  any  horse  under  particular  conditions  is 
liable  to  fall.  A large  amount  of  unwarranted  prejudice  exists  on  this 
point,  and  many  a good  and  reliable  animal  has  been  sacrificed  to  it.  If 
a horse  with  a scar  on  one  or  both  knees  is  on  examination  found  to  have 
true  action,  the  chances  are  in  favour  of  his  being  ordinarily  safe,  and 
any  great  reduction  in  price  on  account  of  such  scars  is  not  warranted  on 
the  ground  of  decreased  usefulness.  A scar  in  front  of  a horse’s  knee 
may  result  from  collision  with  other  non-yielding  bodies  than  the  ground, 
and  it  is  not  always  possible  to  determine  with  absolute  certainty  if  a 
broken  knee  resulted  from  a fall  or  other  accident.  A scar  or  hairless 
patch  situated  at  about  the  middle  of  the  front  of  the  knee,  and  more  so  if  on 
each  knee,  is  highly  suggestive  of  a fall.  Horizontal  scars  at  the  upper 
part  of  the  knee  or  below  it  are  more  often  indication  of  contact  with  rail, 
gate,  bar,  or  other  body  while  the  animal  is  in  the  upright  position. 

Horses  with  good  action  are  liable  to  fall  and  break  their  knees  by 
striking  their  feet  against  unusual  obstacles,  by  stepping  on  “ rolling  ” stones, 
by  slipping  on  slippery  surfaces,  as  a result  of  bad  shoeing,  especially  if  the 
feet  and  shoes  are  too  long,  etc.  The  horse  is  naturally  predisposed  to  fall 
whose  gait  is  connected  with  a tendency  to  touch  the  ground  with  the  too 
of  the  moving  foot,  to  strike  the  fetlock  with  the  opposite  foot  (brushing), 
the  inner  part  of  the  leg  just  below  the  knee  (speedy-cutting),  or  the  heel 
of  the  fore  foot  with  the  hind  shoe  (over-reaching).  Heart  or  brain  disease 
may  also  be  predisposing  factors,  while  not  a few  broken  knees  are  dependent 
on  lack  of  skill  in  rider  or  driver. 

The  extent  of  the  wound  resulting  from  a fall  or  other  cause  varies  very 
considerably.  Large  deep  wounds  in  this  situation  are  always  more  or  less 
serious  quite  apart  from  the  scar  which  may  remain  to  detract  from  sale  value. 
The  force  of  the  fall  may  not  only  remove  large  areas  of  skin  and  underlying 
structure,  and  even  open  the  tendon  sheath  and  the  joints,  but  also  press 
grit  and  bacteria  far  into  the  tissues,  thus  materially  complicating  matters. 
If  the  knee  happen  to  come  into  contact  with  a stone  or  other  sharp  body,  a 
deep  wound  whose  surface  is  not  extensive  may  result.  The  appearance 
of  a semi-transparent,  yellowish,  oily  discharge,  which  sometimes  coagulates 
in  thick  masses  about  the  wound,  but  is  usually  thin,  is  an  indication  of 
injury  to  the  sheath  of  the  tendon  or  one  of  the  joints  of  the  knee,  and 
is  regarded  as  most  serious.  Indeed,  a flow  of  synovia  or  “joint-oil”  is 
usually  regarded  as  a hopeless  sign.  The  opening  of  the  tendon  sheath  or 
knee-joint  does  not  necessarily  place  the  case  beyond  the  possibility  of 
recovery.  We  have  met  with  instances  in  which  the  joints  have  been  so 
far  opened  as  to  expose  their  surfaces,  and  recovery  to  usefulness  take 
place  in  a reasonable  time.  The  result  of  concluding  that  a discharge  of 
joint-oil  is  necessarily  fatal,  has  been  the  destruction  of  many  an  animal 
which  would  probably  have  made  a good  recovery.  The  most  serious 
factor  in  association  with  wounds  in  this,  as  in  other  external  parts,  is  the 
micro-organisms  which  may  have  gained  access  to  them.  The  presence 
of  the  more  dangerous  is  usually  manifested  by  a rise  in  temperature, 
loss  of  appetite,  depression,  and  other  systemic  disturbance. 

The  earliest  treatment  should  be  directed  against  these  germs.  Douch- 
ing with  cold  water  played  on  through  the  hose  pipe,  or  a continuous  flow 
through  the  perforated  tubing  fixed  on  the  limb  above  the  knee,  or,  if  neither 
is  available,  bathing  with  a clean  sponge  and  water  to  which  some  antiseptic 
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has  been  added,  has  the  effect  of  mechanically  removing  dirt.  This  will 
materially  enhance  the  value  of  the  treatment  to  be  applied  by  the 
veterinary  surgeon  on  his  arrival,  and  if  for  any  reason  his  services  are  not 
accessible  for  a time,  the  application  of  some  antiseptic  such  as  the  old- 
fashioned  Friar’s  balsam  is  indicated.  The  animal  should  be  prevented  from 
lying  down  or  otherwise  damaging  the  wound,  and  if  this  is  extensive  and 
deep,  it  may  be  advisable  to  prevent  movement  of  the  knee-joint  by  placing 
a splint  behind  the  limb  and  securing  it  with  bandages  placed  above  and 
below  the  wound.  Wherever  there  is  loss  of  skin  substance,  a scar  and 
hairless  spot  will  permanently  remain,  but  usually  the  spot  is  much  smaller 
than  the  wound  appeared  to  be,  and  this  evidence  of  badly  broken  knees  is 
often  small.  When  the  injury  is  superficial  or  merely  a graze,  though  a 
considerable  patch  of  hair  may  be  removed,  if  the  hair  follicles  are  not  severely 
damaged  the  hair  will  grow  again.  It  is  important  that  this  new  crop  of 
hair  should  take  the  same  direction  as  that  on  the  uninjured  parts.  This 
effect  may  usually  be  accomplished  by  the  application  of  a little  vaseline 
and  rubbing  the  newly  growing  hair  in  a downward  direction  a few  times 
daily  with  the  palm  of  the  hand. 

Injury  to  the  knees  of  stalled  cattle,  particularly  heavy  bulls,  is  often 
followed  by  large  tumour-like  swellings,  which  tend  to  become  permanent, 
and  not  infrequently  interfere  with  the  movements  and  use  of  the  animal. 
Such  swellings  sometimes  attain  the  size  of  a football,  while  others  far 
exceed  such  dimensions.  They  are  really  cysts  or  abscesses,  and  many  contain 
several  gallons  of  liquid  matter.  Those  of  comparatively  recent  formation 
are  covered  with  skin  of  the  ordinary  type,  while  the  older  are  usually 
devoid  of  hair,  the  surface  being  covered  with  dense  horny  scales  which  may 
be  stripped  off  in  large  flakes.  This  condition  of  the  knee  is  generally  due 
to  injury  from  lying  down  and  getting  up  on  rough  floors  uncovered  with 
bedding,  or  from  slipping  on  smooth  floors  and  falling  on  the  knees  with 
force,  or  it  may  depend  on  some  peculiarity  on  the  part  of  an  animal  in  lying 
or  rising.  To  prevent  its  occurrence  proper  floors  and  covering  should  be 
provided.  As  to  curative  treatment,  these  swellings  after  attaining  con- 
siderable size  are  not  easily  dispersed  by  blisters,  etc.,  and  it  is  usually  best 
to  have  them  surgically  opened  early,  and  the  knees  then  protected  from 
further  injury. 


Knot-grass  {Polygonum  aviculare,  L.)  is  an  annual  weed  belonging 
to  the  Polygonaceae,  a natural  order  which  includes  the  docks.  It  grows  on 
a variety  of  soils,  but  especially  on  those  of  a dry  character.  The  stems  of 
the  plants  are  wiry  and  spread  over  the  surface  of  the  ground,  one  plant 
often  covering  more  than  a square  foot  of  ground,  and  exercising  a smother- 
ing influence  on  cultivated  crops. 

The  leaves  are  generally  lanceolate,  narrowed  at  both  ends,  with  silvery 
stipules.  The  flowers  grow  in  clusters  on  the  axils  of  the  leaves,  and  are 
small,  with  white,  pink,  or  green  corolla.  The  fruits  are  triangular  nuts 
like  those  of  the  dock,  and  are  not  uncommon  impurities  in  commercial 
samples  of  grass  and  clover  seeds. 

On  account  of  its  power  of  abundant  seed  production  it  is  sometimes  a 
troublesome  pest  on  arable  land.  It  is  best  to  encourage  the  seeds  to 
germinate,  after  which  the  seedlings  are  readily  destroyed  by  hoeing. 

Where  ground  is  specially  liable  to  be  overrun  by  knot-grass  and  its 
allies,  fat-hen  and  varieties  of  orache  {Atriplex),  the  growth  of  two  root 
crops  in  succession  should  be  adopted  to  clean  it, 
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Kohl-rabi  {Brassica  caula-rapce)  has  never  achieved  the  wide 
cultivation  of  swedes  and  turnips,  hut  is  highly  esteemed  in  many  localities, 
and  is  a familiar  object  at  root  shows.  Its  bulb  consists  of  a cellular 
expansion  of  the  stem  about  an  inch  above  the  ground,  and  on  examination 
it  will  be  found  that  the  material  of  which  it  is  composed  is  similar  in 
flavour  and  appearance  to  the  white  part  of  a cabbage.  The  nature  of  the 
growth  indicates  clearly  its  origin,  for  it  carries  leaves  which  branch 
symmetrically  from  the  axis,  and  leave  characteristic  scars  when  they  are 
detached  or  fall  off.  The  outer  skin  is  tough,  and  is  either  green  or  purple, 
giving  the  most  convenient  description  of  the  variety.  The  bulb  often 
attains  several  pounds  weight,  and  is  hard  and  compact.  The  colour,  shape 
of  the  bulb,  and  form  of  the  leaves,  supply  names  to  the  leading  varieties, 
such  as  purple  top,  green  top,  oblong  purple  top,  oblong  green  top,  artichoke- 
leaved, etc.  The  plant  is  of  old  standing,  and  was  described  by  Gerarde  in 
his  Herbal  in  1597.  It  was  also  mentioned  as  a plant  in  the  old  Physic 
Garden  of  Edinburgh  in  1683.  In  1734  kohl-rabi  was  brought  into 
public  notice  as  suitable  for  field  cultivation  by  Mr.  Wynne  Baker,  Secretary 
of  the  Dublin  Agricultural  Society.  In  1774  seed  of  the  purple  kohl-rabi 
was  advertised  in  the  Morning  Chronicle,  “ to  be  had  at  Griggs’  Coffee  House 
in  Covent  Gardens,”  and  thirty  years  later  25  cwt.  of  seed  was  offered 
by  Mr.  Thomas  Gibbs.  It  was  not,  however,  until  1837  that  effective 
attention  was  first  directed  to  the  cultivation  of  kohl-rabi,  by  Mr.  J.  Towers 
of  Croydon.  As  has  frequently  happened,  the  failure  of  the  turnip  crop 
was  the  direct  cause  of  bringing  kohl-rabi  into  prominent  notice,  and  Mr. 
Hewit  Davies  in  1845  described  his  own  successful  cultivation  of  the  plant. 
In  1859,  Messrs.  Lawson,  the  eminent  seedsmen,  stated  in  their  manual  that 
the  cultivation  of  kohl-rabi  was  on  the  increase  both  in  England  and  Ireland, 
and  that  many  tons  of  the  seed  were  annually  sent  into  the  fen  country  of  East 
Anglia.  Messrs.  Lawson  of  Edinburgh  have  taken  much  pains  to  collect 
facts  as  to  the  history  and  cultivation  of  the  plant,  and  it  is  to  their  valuable 
manual  (published  previously  to  1865)  that  the  writer  has  derived  much  of 
his  information  upon  its  growth  and  management. 

The  advantages  of  kohl-rabi  are  very  considerable,  although  there  are 
certain  drawbacks  which  will  presently  be  mentioned.  In  the  first  place, 
it  is  suitable  for  clay  land  and  fen  lands  in  a special  degree.  Its  strong 
roots  and  general  habit  of  growth  fit  it  for  the  former,  and  its  superiority  to 
the  turnips  and  swedes  produced  on  fen  land  give  it  a similar  advantage 
to  that  possessed  by  rape  on  the  latter.  It  is,  however,  suitable  for  a 
large  class  of  soils,  and  may  be  cultivated  for  sheep-folding  upon  light 
land. 

2.  When  once  established,  drought  does  not  affect  it  nearly  so  much  as 
turnips  or  swedes,  neither  does  it  so  easily  fall  a victim  to  the  turnip  fiy. 

3.  It  is  not  liable  to  mildew,  nor  to  other  forms  of  disease. 

4.  It  is  extremely  hardy  with  regard  to  frost,  and  will  stand  the  severest 
winter  without  rotting. 

5.  The  leaves  are  of  the  same  nature  and  nutrient  value  as  the  bulb,  and 
if  allowed  to  stand  over  into  spring  they  form,  with  the  solid  stems,  an 
excellent  fold  for  ewes  and  lambs.  If  mixed  with  rape  and  kale,  even  better 
results  are  obtained,  and  as  a hardy  and  early  fold  for  sheep  nothing  can 
excel  it. 

6.  The  bulbs  being  raised  above  ground,  sheep  can  eat  the  whole  of  them 
without  the  necessity  of  “ pecking.”  They  are  very  fond  of  them,  and  eat 
them  close  down  to  the  foot-stalk  without  any  waste. 

With  these  excellent  qualities,  it  may  well  be  asked  why  kohl-rabi  is 
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not  more  generally  grown  ? The  reasons  are  to  be  found  partly  in  the 
initial  expense  of  the  seed,  which  often  costs  as  much  as  5s.  a pound.  This 
alone  is  a drawback  when  contrasted  with  turnip  and  swede  seed  at  6d.  to  9d. 
It,  in  fact,  points  to  the  advisability  of  growing  it  in  seed-bed  and  trans- 
planting it  on  to  prepared  ground,  as  will  presently  be  explained.  Another 
drawback  is  the  ‘‘  sporting  ’’  tendency  of  many  stocks  of  seed,  which  develop 
into  leaves  and  fail  to  produce  a well-sliaped  bulb.  This  has  always  been 
an  objection,  but  it  is  one  which  ought  to  be  overcome  by  the  selection  of 
plants  for  seeding  purposes. 

As  reference  has  been  made  to  raising  it  in  seed-bed,  we  cannot  do 
better  than  follow  the  minute  directions  given  by  Messrs.  Lawson.  A well- 
prepared  seed-bed  6 yards  by  6 yards  will  supply  plants  for  1 acre  in  the 
open  field.  It  must  be  well  manured  and  dug  in  the  winter.  Seeding  is 
effected  in  the  first  week  of  March,  and  if  the  cultivation  is  carried  out 
extensively,  a succession  of  sowings  may  be  made  in  the  first  weeks  of  May 
and  June.  The  following  tabular  view  shows  times  of  sowing  and  trans- 
planting : — 

Seed  sown  1st  of  March  will  be  ready  to  transplant  in  May. 

5)  j)  55  Aj)ril  „ ,,  ,,  J Line. 

„ „ 1st,,  June  „ „ „ „ July  or  August. 

Two  to  three  ounces  of  seed  are  required  per  square  rod,  or  about  the 
same  area  as  above  recommended.  Some  allowance  must  be  made  with 
regard  to  the  period  which  should  elapse  between  sowing  and  transplanting, 
especially  the  March  sowing,  but  if  all  goes  on  well  the  crop  will  arrive 
at  maturity  in  twenty-five  weeks  after  sowing. 

The  young  plants  are  transferred  to  well-manured  and  well-prepared 
land,  and  planted  on  raised  drills  27  inches  wide  and  16  to  18  inches 
apart. 

For  July  and  August  planting  14  inches  apart  is  recommended. 

They  are  horse-  and  hand-hoed  in  the  same  manner  as  root  crops,  and 
will  without  difficulty  produce  25  tons  per  acre  including  tops.  Thirty- 
five  to  forty  tons  per  acre  have  been  grown,  and  individual  bulbs  will 
attain  a weight  of  12  to  16  lb.,  and  in  certain  cases  as  much  as  17  to  18  lb. 

Kohl-rabi  is  an  excellent  plant  for  filling  up  gaps  either  in  growing  root 
crops  or  on  chance  vacancies  such  as  the  sites  of  manure  heaps,  within 
gateways,  or  on  headlands.  Transplanting  is  an  advantage  in  one  respect, 
namely,  that  it  allows  of  the  young  plants  developing  in  seed-bed  during 
the  period  when  the  land  destined  to  carry  the  crop  is  being  cleaned  and 
prepared.  If,  however,  it  is  preferred  to  sow  directly  without  the  inter- 
vention of  a seed-bed,  the  land  should  be  prepared  in  the  same  manner  as 
for  roots.  Drilling  should  be  done  in  the  middle  of  April,  or  about  the 
same  time  as  mangel-wurzel,  and  this  being  the  case,  autumn  cleaning  and 
winter  dunging  and  ploughing  are  advisable. 

After  cleaning  the  land,  a dressing  of  16  tons  per  acre  of  dung  should 
be  applied  and  ploughed  in  with  as  deep  a furrow  as  the  nature  of  the  land 
will  allow.  The  land  will  be  best  cultivated  or  grubbed  in  the  spring,  and 
may  then  be  drilled  on  the  flat,  with  3 lb.  of  seed. 

If  the  raised-ridge  system  is  used,  the  land  is  cleaned,  ploughed,  and 
cross  ploughed,  and  raised  into  27-inch  drills  before  applying  the  manure, 
and  they  are  then  split  over  the  dung  and  artificials,  and  drilled  on  the  tops 
with  a two-row  turnip  drill.  Kohl-rabi  requires  liberal  treatment,  and 
heavier  dressings  of  dung  have  been  recommended  (25  tons  per  acre)  than 
can  generally  be  spared.  It  has  been  ascertained  of  late  years  by  direct 
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experiment  that  dung  and  artificials  to  some  extent  neutralise  each  other’s 
effects,  and  we  therefore  hesitate  to  recommend  more  than  16  tons. 
Six  hundredweight  of  superphosphate  and  two  of  common  salt  have  been 
found  to  be  effective,  and  these  should  be  broadcasted  over  the  dung  before 
the  drills  are  split.  Singling  15  to  18  inches  apart  and  horse-  and  hand- 
hoeing  complete  the  cultivation.  Experience  shows  that  heavier  crops  are 
obtained  by  drilling  the  seed  where  the  crop  is  to  grow  than  after  trans- 
planting from  the  seed-bed. 

The  following  analysis  of  bulbs  and  leaves,  by  the  late  Dr.  Anderson  of 
Glasgow,  show  great  similarty  between  the  two : — 


Nitrogenous  flesh-forining  matter  . 

Bulbs. 

. 2-75 

Tops. 

2-37 

Carbohydrates  .... 

. 8-62 

8-29 

Fibre  . . . . 

. 0-77 

1-21 

Ash 

. 1-12 

1-45 

Water  ...... 

. 86-74 

86-68 

100-00  100-00 

The  mild  flavour  of  kohl-rabi  at  once  suggests  it  as  a food  for  milking 
cows,  and  its  highly  nutritious  character  recommends  it  for  fattening 
bullocks.  If  the  leaves  are  stripped  and  fed  separately,  the  bulbs  keep 
well  under  straw  for  months,  and  are  on  the  whole  better  shredded  or 
pulped. 

■ The  skin  is  undoubtedly  tough  and  difficult  to  penetrate,  but  the 
cellular  matter  below  is  comparatively  soft. 

As  to  the  relative  merits  of  raising  the  plants  in  seed-bed  and  in 
the  open  field,  it  must  be  allowed  that  drilling  on  the  site  of  the  future 
crop  has  its  advantages.  It  is  less  expensive  and  produces  a heavier  crop ; 
and  it  is  more  than  probable  that  the  expense  of  planting  out,  and  the 
advisability  of  doing  so  on  account  of  the  high  price  of  the  seed,  has  had 
much  to  do  with  the  comparative  neglect  of  this  valuable  plant. 


Laburnum. — Order  Leguminosae;  sub-order  Papilionaceae.  The 
common  laburnum  {Gytisns  laburnum,  Linn.,  or  Laburnum  vulgare  of 
later  botanists)  is  a small  tree,  seldom  exceeding  30  feet  in  height,  a 
native  of  Western  and  Southern  Europe,  mentioned  by  Gerard  as  growing  in 
his  garden  in  1596.  Leaves,  petiolate,  leaflets  ovate-lanceolate,  pubescent 
beneath.  Flowers,  clear  yellow  in  pendulous  racemes,  showy ; pedicels  and 
calyces  closely  pubescent ; keel  obtuse,  enclosing  stamens  and  pistils.  Fruit, 
a legume,  linear,  containing  six  to  ten  seeds,  nearly  black  when  ripe. 

Although  the  dark  brown  heartwood  of  this  beautiful  tree  is  prized  by 
turners,  taking  a fine  polish  and  being  used  in  cabinet  work,  it  cannot  be 
said  to  have  much  commercial  value.  But  as  an  ornamental  tree  it  is 
justly  a favourite ; few  others  being  of  so  free  and  constant  a flowering  habit 
or  presenting  such  an  exquisite  appearance  in  May  and  June  when  in  full 
blossom.  The  foliage,  too,  often  takes  on  fine  shades  of  orange  and  yellow 
in  early  autumn.  , It  is  of  easy  cultivation,  not  fastidious  as  to  soil,  but 
preferring  that  which  is  deep  and  loamy.  It  stands  considerable  wind- 
exposure,  and  is  therefore  well  suited  for  planting  by  roadsides  and  on  the 
outer  margin  of  woodland.  Although  birds  avoid  the  seeds,  which  are  very 
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poisonous,  rabbits  greedily  devour  both  young  plants  and  the  bark  of  the 
oldest  trees.  There  are  many  cultivated  varieties  of  this  tree,  but  none  are 
better  than  the  best  strains  of  the  wild  type. 

Laburnum  alpinum,  known  as  the  Scots  laburnum,  bears  a close  resem- 
blance to  the  common  laburnum,  but  the  foliage  is  darker  and  more  shining. 
It  flowers  a fortnight  or  three  weeks  later  than  the  other,  is  equally  hardy, 
but  not  so  often  planted  as  it  should  be.  There  are  fine  varieties  with  very 
long  racemes  of  flowers,  that  known  as  Watereri  bearing  tassels  a foot  long. 

Both  species  are  easily  raised  from  seed,  which  ripens  abundantly. 
It  ripens  in  October,  should  be  stored  in  a dry,  airy  place  till  March, 
when  it  may  be  sown  thinly  in  beds  of  light  soil.  The  seedlings  grow 
very  fast,  and  will  be  ready  for  transplanting  into  nursery  lines  in  the 
following  autumn.  At  the  end  of  the  second  year  many  of  them  will 
be  3 feet  high,  fit  for  planting  out. 

The  purple  laburnum  (Z.  Adami)  is  a curious  and  pretty  small  tree, 
supposed  to  be  a “graft  hybrid”  between  the  common  laburnum  and 
Cytisus  purpureus,  raised  long  ago  by  Jean  Louis  Adam.  The  flowers  are 
sometimes  yellow,  sometimes  purple,  and  sometimes  a combination  of  both 
colours. 


Lameness. — Lameness  has  been  defined  as  “a  manifestation  in 
the  act  of  progression  of  pain,  weakness,  inability,  or  impediment.” 
Some  authorities  regard  the  act  of  progression  as  non-essential,  and 
hold  that  such  matters  as  pointing  the  foot,  resting  a limb,  etc.,  in  the 
stable  should  come  under  this  heading.  Inasmuch  as  those  positions  may 
be  assumed  by  an  animal  whose  gait  is  perfect,  such  a view  is  illogical  and 
insecure. 

In  many  cases  lameness  is  a method  of  progression  purposely  assumed 
to  avoid  pain,  and  it  may,  we  think,  be  fairly  concluded  that  the  efforts  of 
the  quadruped  are  in  a large  degree  successful  in  lessening,  if  not  altogether 
averting  it,  by  so  balancing  itself  and  regulating  its  movements  that  the 
least  possible  weight  of  the  body  comes  on  to  the  limb  in  which  pain  would 
be  experienced  if  this  bore  its  normal  and  equal  share.  Even  biped  man 
may  thus  avoid  pain  by  bearing  greater  weight  on  the  sound  foot  than 
the  sore  one.  While  we  would  not  desire  to  exercise  any  influence  in 
encouraging  the  working  of  horses  in  pain,  we  feel  that  this  view  of  the 
subject  should  not  be  left  out  of  consideration.  Lameness,  according  to  the 
above  definition,  may  arise  from  impediment  and  not  be  in  anyway 
associated  with  or  related  to  pain.  A man  with  a short  leg  walks  lame 
and  with  retarded  progress,  but  does  not  necessarily  experience  pain.  Some 
of  the  joints  may  become  fixed  by  bony  growth,  etc.,  or  less  mobile  from 
other  causes,  so  that  it  is  physically  impossible  for  the  gait  to  be  even. 
Such  defects  in  gait  are  termed  mechanical  lameness,  and  there  seem  good 
grounds  for  assuming  that  in  a considerable  proportion  of  such  cases  the 
lameness  is  not  evidence  of  the  existence  of  pain  or  even  an  attempt  to 
avoid  its  occurrence.  The  same  remarks  apply  to  inability  due  to  many 
cases  of  old  contracted  tendons  and  loss  of  power  of  certain  muscles.  The 
assumption  that  lameness  per  se  is  in  all  cases  proof  of  the  existence  of 
painful  sensations,  has  been  responsible  for  no  small  amount  of  injustice 
perpetrated  under  the  exercise  of  powers  for  the  prevention  of  cruelty  to 
animals. 

Erom  the  practical  point  of  view  the  detection  of  lameness  is  the 
primary  consideration.  The  power  to  accomplish  this  can  only  be  acquired 
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by  practice,  though  it  would  appear  that  some  individuals  possess  a greater 
capacity  than  others.  Acquaintance  with  the  normal  gait  of  animals  is  the 
essential  foundation.  Irregular  gait  having  been  detected,  the  next  point 
is  to  decide  which  is  the  lame  leg.  Lameness  arising  from  painful  conditions 
is  evidence  of  an  endeavour  to  avoid  pain  which  might  arise  from  con- 
cussion or  movement  of  certain  parts,  consequently  eye  and  ear  must  be 
educated  to  discover  which  limb  comes  to  the  ground  with  least  force  and 
which  joints  are  restrained  in  movement.  For  instance,  as  regards  the 
former,  if  the  lameness  is  of  the  near  fore  limb  the  animal  will  “ drop  ” more 
heavily  on  the  off  fore ; as  regards  the  latter,  if  pain  would  be  experienced 
by  freely  moving  a joint,  the  animal  usually  comes  with  more  force  on  the 
sound  limb,  and  in  addition  the  limb  in  which  is  the  seat  of  pain  will  be  moved 
differently,  the  pace  may  be  shorter,  the  foot  may  be  carried  farther  to  the 
side,  certain  parts  as  the  heel  or  toe  may  be  brought  very  gently  to  the 
ground.  In  cases  in  which  pain  from  concussion  would  be  great,  the  head 
is  generally  “nodded”  when  the  sound  limb  comes  to  the  ground.  The 
animal  to  be  tested  should  be  very  slowly  trotted  from  and  to  the  observer, 
whose  attention  should  be  concentrated  on  the  hind  limbs  while  the 
animal  is  going  from  him,  and  on  the  fore  limbs  while  it  is  approaching  him. 
If  this  rule  is  not  observed,  what  is  termed  cross  lameness  may  be  imagined. 
Experience  tells  that  when  a horse  is  markedly  lame,  say  of  the  off  fore,  it 
is  very  liable  to  appear  that  he  is  also  lame  of  the  near  hind.  Lameness  of 
both  fore  or  both  hind  limbs  affords  considerable  difficulty  to  the  unskilled, 
and  this  is  so  well  recognised  by  unscrupulous  vendors,  that  horses  lame  of 
one  limb  are  sometimes  purposely  lamed  of  the  other  by  cutting  down 
the  hoof  or  placing  a hard  body  between  the  shoe  and  the  horn  above, 
a trick  known  as  ''leaning^  When  lameness  exists  in  both  fore  or  both 
hind  limbs,  short  or  irregular  steps  are  often  taken,  and  if  carefully  watched 
it  is  often  possible  to  notice  that  at  times  greater  weight  is  thrown  on  to 
one  leg  or  the  other.  To  decide  as  to  whether  lameness  is  temporary  or 
permanent,  means  discovery  of  the  seat  and  the  cause,  matters  which  often 
perplex  the  most  skilled,  and  is  a part  of  the  subject  not  at  all  likely  to 
be  far  advanced  by  dissertations  on  paper.  The  same  principles,  however, 
apply  as  in  the  discovery  of  which  is  the  lame  leg.  The  efforts  of  the 
animal  are  directed  to  avoid  use  of  painful  parts,  e.g.,  to  avoid  pain  in  the 
toe,  the  heel  is  placed  on  the  ground  first  and  bears  the  brunt  of  the  impact ; 
this  is  noticed  in  animals  affected  with  fever  in  the  feet,  and  the  converse 
in  navicular  disease. 

Slight  lameness,  often  overlooked,  is  frequently  of  greater  moment  as 
more  likely  to  be  due  to  permanent  changes  than  intense  lameness,  which  is 
often  remediable.  Lameness  that  wears  off  as  the  animal  progresses  on  his 
journey,  too,  is  often  indicative  of  more  serious  and  permanent  conditions,  as 
spavin  and  navicular  disease,  than  that  which  becomes  more  marked,  as  for 
instance  that  of  splint. 

La.mini'tis. — Laminitis,  fever  in  the  feet,  or  founder,  though  occasion- 
ally occurring  in  hoofed  animals  of  various  species,  is  usually  referred  to  the 
horse,  in  which  animal  it  is  most  commonly  met  with.  It  is  a congested  or 
inflamed  condition  mainly  of  the  blood  vessels  of  the  foot  from  which  horn 
is  produced  or  by  which  the  hoof  is  held  in  position,  but  may  involve  all 
tile  vascular  structures.  The  morbid  condition  may  be  met  with  in  horses 
of  any  class  or  description,  but  is  more  frequently  noticed  in  the  heavier 
breeds  and  in  ponies,  and  in  fat,  heavy,  thick-necked  individuals,  and 
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while  perhaps  flat,  spreading,  weak  feet  are  generally  regarded  as  more 
liable,  the  less  expansive  and  deeper  foot  is  not  nncominonly  affected. 

Laminitis  is  generally  spoken  of  as  Acute,  Suhacnte  or  Chronic.  The 
latter  condition  is  usually  preceded  by  the  former,  and  is  generally  the 
effect  of  it. 

Acute  laminitis  is  an  intensely  painful  affection,  owing  to  the  fact 
that  the  rigidity  of  the  horn  prevents  it  from  swelling,  so  that  the 
nerves  are  pressed  on  by  the  distended  blood  vessels  and  matters  escaped 
from  them.  In  this  respect  it  resembles  inflammation  of  the  quick  of  the 
human  nail.  All  or  any  of  the  four  feet  may  become  affected,  perhaps  more 
commonly  both  fore  or  both  hind. 

The  causes  of  laminitis  are  various.  Animals  in  certain  states  of 
body  having  certain  forms  of  feet  appear  to  be  predisposed.  Concussion 
on  the  hard  road  may  excite  it,  but  this  largely  depends  on  the  con- 
dition of  the  animal.  Very  long  journeys,  after  rest  and  high  feeding,  with 
the  heart  unable  to  endure  the  strain,  especially  if  the  horse  is  allowed 
afterwards  to  stand  about  in  the  cold,  or  if  the  foot  has  been  excessively 
pared  down  or  the  shoes  too  heavy,  are  not  infrequently  followed  by  an 
attack.  Disturbances  of  digestion,  over-gorging  with  strong  food,  such  as 
wheat,  barley,  etc.,  sometimes  bring  on  the  disease  in  several  animals  at  the 
same  time,  and  under  such  circumstances  more  than  one  foot  is  usually 
affected.  Standing  for  a long  time  on  one  or  two  limbs  to  rest  the  others  is 
sometimes  the  cause  of  laminitis  in  the  sound  foot  or  feet.  Inflammation  in 
other  parts,  as  the  lungs,  intestines,  womb,  etc.,  due  to  bacteria  or  their 
poisons  which  may  be  transported  to  the  feet,  influenza,  foaling,  etc.,  are 
not  uncommonly  the  precursors  of  acute  laminitis,  sometimes  of  a special 
kind  known  as  suppurative,  in  which  matter  is  liable  to  form  within 
the  hoof.  Exposure  of  the  feet  to  great  variations  of  temperatures, 
from  heat  to  cold  and  the  converse,  is  commonly  credited  with  inducing 
the  condition,  but  this  rarely  happens  unless  the  feet  are  in  some  way 
predisposed. 

The  symptoms  of  acute  laminitis  are  very  marked  and  distinctive.  There 
is  usually  much  systemic  disturbance,  the  temperature  is  elevated,  the 
appetite  lost.  The  respiration  is  usually  much  disturbed,  the  animal  is 
said  to  “ blow  ” badly,  on  which  account  laminitis  is  at  first  not  uncommonly 
mistaken  for  congestion  of  the  lungs.  There  is  no  disposition  to  move,  in 
fact  it  is  difficult  to  force  the  horse  to  move  even  a step,  or  to  lift  the 
feet  if  all  four  are  affected,  or  the  sound  one  if  its  fellow  is  affected,  as  the 
increased  weight  thrown  on  the  affected  foot  would  cause  increased  pain. 
The  appearance  of  stiffness  is  sometimes  suggestive  of  tetanus.  The  feet  are 
hot  to  the  touch.  If  the  disease  has  existed  a long  time,  the  sole  surface 
may  be  bulging  (convex)  at  the  toe  owing  to  the  alteration  of  the  plane 
of  the  pedal  bone,  a condition  known  as  “ dropped  sole.” 

Chronic  laminitis,  so  called,  usually  represents  the  changes  produced  by 
the  acute,  the  severe  symptoms  of  which  have  passed  off.  There  is  little  or 
no  systemic  disturbance.  The  animal  has  the  peculiar  gait  of  placing  the 
heels  on  the  ground  first  and  “ flopping  ” down  the  front  part  after.  The  walls 
of  the  hoof  usually  show  irregular  rings  around  it,  and  these  tend  to  run 
together,  the  sole  is  flat  or  bulging  between  the  point  of  the  frog  and  the 
toe,  and  in  very  bad  cases  the  toe  of  the  pedal  bone  may  be  visible  on  the 
sole  surface.  It  must  not,  however,  be  taken  that  every  acute  case  ends  in 
this  way,  for  recovery  to  normal  sometimes  occurs,  but  it  often  appears  that 
one  attack  predisposes  to  another,  and  any  evidence  of  an  animal’s  having 
had  laminitis  must  be  regarded  as  important,  while  proof  of  its  having 
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existed  must  be  regarded  as  a cause  of  unsoundness  and  great  depreciation 
in  value. 

The  curative  treatment  of  acute  laminitis  will  vary  to  some  extent  with 
the  cause  and  more  with  the  stage  in  which  it  is  first  met.  When 
dependent  on  engorgement  with  food,  disease  of  the  lungs,  weak  heart,  etc., 
attention  must  be  directed  to  these  conditions.  In  the  earliest  stage 
(congestive),  enforced  exercise,  i.e.  compelling  the  animal  to  walk  with 
rocker  shoes  on,  is  regarded  as  correct  by  many,  as  is  a rapidly  purgative  dose 
given  by  injection  under  the  skin ; in  this  stage,  too,  cold  water  is  sometimes 
applied  to  the  feet.  Occasionally  such  treatment  appears  to  cut  short  the 
attack.  Later,  however,  the  relief  of  pain  becomes  important.  Warm  wet 
poultices,  preferably  in  poultice  boots,  and  getting  the  horse  to  lie  down 
especially  on  its  side,  seem  to  give  great  relief.  The  shoes  should  be 
removed  if  this  can  be  done  without  much  disturbing  the  animal.  It  must 
be  borne  in  mind  that  fever  in  the  feet  is  always  a serious  condition,  and 
that  expert  advice  should  be  sought  at  the  earliest  possible  moment  as  the 
opportunity  of  averting  the  structural  changes  which  render  animals 
practically  valueless.  After  the  acute  symptoms  have  passed  off,  bar  shoes 
should  be  worn. 

The  prevention  of  laminitis  involves  avoidance  as  far  as  possible  of  the 
circumstances  named  as  causing  it. 


La.nca.Shir6  Cheese. — A ripe  Lancashire  cheese  has  an  open 
texture,  is  soft,  fat,  mellow,  and  possesses  a rather  pronounced  flavour  quite 
its  own.  It  is  one  of  the  most  difficult  cheeses  to  make — one  which 
requires  quite  exceptional  skill  and  care. 

The  cheese  is  made  from  the  mixed  evening  s and  morning’s  milk,  from 
which  no  cream  should  have  been  removed,  except  when  the  milk  is 
unusually  rich  in  fat.  In  this  respect  it  would  seem  to  be  like  Cheshire 
cheese,  which  Mr.  Smetham  has  shown  to  be  seldom  so  good  when  there  is 
excess  of  fat  in  the  milk. 

The  temperature  of  the  mixed  milk  when  the  rennet  is  added  varies. 
Each  maker  adopts  a temperature  best  suited  to  the  conditions  under 
which  the  cheese  is  made,  and  the  chief  consideration  which  influences 
them  is  that  the  curd  shall  retain  sufficient  heat,  or  in  other  words  be  at 
the  right  temperature,  when  ground  and  vatted.  As  there  is  no  scalding 
in  the  making  of  Lancashire  cheese — no  method  of  regaining  heat  if  this 
is  once  lost — it  is  evident  that  the  original  temperature  must  vary  accord- 
ing to  the  time  occupied  between  renneting  and  vatting,  also  according  to 
the  temperature  of  the  room  in  which  the  cheese  is  made.  While,  then,  in 
hot  weather,  when  the  curd  will  have  little  tendency  to  cool,  renneting 
may  be  started  at  a comparatively  low  temperature,  in  winter  it  must 
be  started  at  a comparatively  high  temperature.  The  temperature  seems 
to  fluctuate  between  80°  F.  and  88°  F.  Much  will  depend  upon  the  dairy, 
but  this  will  be  referred  to  later  on. 

The  cheese  tub. — In  the  majority  of  instances  this  is  a veritable  wooden 
tub,  oblong,  and  about  two-thirds  as  deep  as  it  is  long.  Some  rest  on  the 
floor  of  the  dairy,  which  is  a great  mistake,  for  the  floor,  being  frequently 
of  stone,  is  liable  to  cool  the  milk  at  the  bottom  while  it  remains  warm  at 
the  top,  and  so  to  cause  an  unequal  temperature  in  the  curd.  Some  have 
the  tubs  properly  raised  on  stands,  which  enables  the  curd  to  be  more 
easily  and  skilfully  handled  throughout  the  process  of  manufacture.  Some 
cheeses  are  made  in  oblong  vats  similar  to  those  used  in  Scotland  for  the 
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manufacture  of  Cheddar  cheese,  but  slightly  modified  to  adapt  them  to 
Lancashire  cheese-making.  These  have  one  great  advantage ; they  are 
surrounded  by  a jacket,  in  which  either  cold  water  can  be  placed  to  cool 
the  milk  in  summer,  or  hot  water  to  keep  the  curd  warm  in  winter. 

Some  of  the  vats  used  are  made  of  metal,  and  have  a water  jacket 
somewhat  similar  to  the  above,  but  the  bottom  is  in  the  shape  of  a new 
moon.  Eor  drawing  off  the  whey  this  curved  bottom  has  an  advantage 
over  the  angular  one  of  the  oblong  tub.  But  it  has  also  one  great  dis- 
advantage, for,  when  pressure  is  applied  to  the  curd — the  centre  being 
much  thicker  than  the  sides — the  whey  is  likely  to  be  unevenly  expelled. 
Lastly,  some  makers  use  Grornall’s  patent  cheese-maker,  in  which  the 
advantages  of  the  water  jacket,  and  of  the  semicircular  vessel  in  which  to 
set  the  milk,  are  combined,  while  the  instrument  possesses  other  advantages. 

The  quantity  of  rennet  used  sliould  set  the  curd  firm  enough  to  cut  fifty 
minutes  after  renneting.  The  solid  mass  of  curd  is  then  cut  and  gradually 
reduced  to  a fine  state  of  division ; this  is  sometimes  termed  “ breaking  ” 
the  curd,  the  operation  having  been  originally  performed  by  the  cheese- 
maker  with  her  hands.  In  such  case  it  requires  exceptional  skill  and  care, 
for  the  curd  is  very  soft,  and  there  is  no  time  during  cheese-making  when 
the  fat  is  more  liable  to  escape.  An  American  knife  is  certainly  the  best 
instrument  yet  invented  for  cutting  curd.  There  are  two  American  knives 
— one  having  vertical  blades,  the  other  horizontal.  With  one  knife  the 
curd  is  cut  into  long  rods  of  square  section  by  passing  it  from  end  to  end, 
and  from  side  to  side  of  the  tub,  then  with  the  other  knife  these  rods  are  cut 
into  numerous  equal-sized  cubes,  and  the  process  of  cutting  is  then  finished. 
Cutting  is  frequently  performed  too  rapidly.  It  should  be  done  slowly, 
and  when  using  the  American  knives  about  five  minutes  should  elapse 
between  each  cutting.  Having  cut  lengthways  of  the  tub,  allow  the  curd 
to  rest  five  minutes.  Then  cut  breadthways,  and  rest  five  minutes.  Next 
take  the  horizontal  knives  and  cut  into  cubes,  and  again  allow  five  minutes 
to  elapse  before  commencing  to  stir.  Very  little  stirring  of  the  curd  will 
be  necessary  to  prevent  it  from  matting  together,  and  the  whey  will  be 
found  to  drain  readily.  The  curd  after  cutting  is  complete  is  allowed  to 
settle  for  an  hour ; and  then  commences  the  task  of  removing  the  whey, 
which  occupies  the  rest  of  the  day  until  the  curd  is  ground.  A perforated 
cylinder  is  introduced  into  the  tub,  and  the  whey  allowed  to  drain  through 
this  into  the  tap,  or  else  a grating  or  perforated  partition  is  introduced  into 
the  tub,  near  the  tap,  and  the  curd  removed  to  the  opposite  side  of  the 
grating,  and  the  whey  allowed  to  drain  through. 

With  Gornall’s  apparatus  the  opening  is  covered  with  a cloth  and  then 
the  perforated  lid.  The  cylinder  is  gradually  turned  till  the  lid  is  under- 
neath the  curd.  After  being  turned  down  one  side,  it  is  turned  back  and 
down  the  other  side,  until  the  whey  is  sufficiently  drained  off. 

Draining  the  card. — When  the  curd  is  sufficiently  dry,  which  can  only 
be  judged  by  experience,  it  is  cut  up  into  lumps,  and  removed  with  the 
hands  to  a drainer.  This  consists  of  a large  round  tub  with  perforated 
false  bottom,  and  around  the  inside  is  placed  a metal  frame.  A stout  cloth 
is  placed  inside  this,  the  curd  put  in  the  cloth  and  covered  over  with  it, 
then  a “ follower  ” is  put  on  and  pressure  gradually  applied.  Pressure  is 
obtained  by  a screw  working  down  from  above  on  to  a carrier.  The 
apparatus  has  only  one  fault,  namely,  that  the  pressure  is  not  continuous, 
and  the  screw  requires  constant  tightening. 

Breaking  the  curd. — After  having  been  submitted  to  pressure  for  about 
half  an  hour,  the  curd  is  cut  with  a knife,  taken  out  of  the  cloth,  broken 
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into  small  lumps  with  the  hands,  and  again  packed  up  in  the  cloth  and 
submitted  to  further  pressure  for  half  an  hour  or  more.  This  operation  is 
performed  three  or  four  times  until  the  curd  is  considered  fit  for  grinding. 

Grinding  and  salting  the  curd. — The  new  curd  is  first  weighed,  and  then 
a portion  is  set  aside  to  be  used  the  next  or  following  day.  A similar 
quantity  of  curd  will  have  been  put  aside  the  previous  day,  and  is  known 
as  one-day-old  curd,  or  it  may  be  two-day-old  curd.  This  “ old  ” curd  will 
now  be  ground  and  brought  to  the  proper  temperature.  The  ground 
“ old  ” and  “ new  ” curds  are  well  mixed  and  salted,  the  quantity  of  salt 
generally  used  being  about  one  ounce  to  every  four  pounds  of  curd.  The 
mixed  curd  is  then  passed  through  the  mill,  and  after  further  mixing  is 
placed  in  the  cheese  vat  as  usual,  the  vat  being  evenly  filled,  but  the  curd 
not  pressed  down  tight.  The  curd  is  covered  with  a cloth,  and  the  vat 
placed  on  the  cheese  press.  No  pressure  is  applied  for  several  hours, 
indeed  some  makers  leave  the  curd  thus  until  the  following  morning  before 
applying  pressure.  The  majority  commence  pressing  in  the  evening,  about 
two  to  four  hours  after  the  curd  is  ground.  The  time  between  grinding 
and  pressing  depends  on  the  temperature  of  the  dairy.  The  curd  is  kept 
in  the  press  all  night.  In  the  morning  it  is  taken  out,  bandaged,  and  put 
back  into  the  press.  It  is  turned  at  night,  and  remains  in  the  press  until 
next  morning.  It  is  now  taken  out  of  the  press,  allowed  to  dry  on  the 
outside,  and  as  soon  as  the  bandage  is  dry  it  is  well  greased  with  some  fat 
— for  preference,  whey  butter — and  then  taken  to  the  cheese  room. 

Standaeds  of  Acidity  for  Lancashire  Cheese. 

Percentage  of  acidity  (lactic  acid)  in — 


Mixed  milk  . 

. *23 

•24 

•21 

Whey  when  curd  first  cut 

. *15 

•19 

•14 

„ „ drawn 

. -15 

•19 

•14 

Liquid  from  drainer 

. -15 

•19 

•14 

„ after  first  breaking 

. -15 

•19 

•15 

„ „ second  „ . 

. -15 

•17 

„ „ third  „ . 

. -16 

•is 

•19 

„ „ fourth  „ . 

. -17 

•29 

•21 

„ from  old  curd 

1-44 

•95 

„ „ press  . 

! -95 

1-00  ] 

•12 

Old  curd  used 

i 1 

V I 

Age  of  old  curd 

. 1 day  1 and  2 days  1 and  2 days 

Landlord  and  Tenant. 

CONTENTS 

Nature  of  Relationship 

24 

Rates  and  Taxes 

. 27 

Tenancy  for  Life  . . . . 

24 

Assignment 

. 27 

„ „ Years  . . . . 

24 

Death  of  Tenant 

. 27 

Creation 

24 

Bankruptcy 

. 27 

Lease  ...... 

24 

Determination  of  Tenancy 

. 27 

Agreement  for  a Lease 

24 

Notice  to  Quit . 

. 27 

Usual  Covenants  .... 

24 

Forfeiture 

. 28 

Who  may  Grant  .... 

25 

Holding  over  . 

. 29 

Quiet  Enjoyment  .... 

26 

Tenancies  from  Year  to  Year  . 

. 29 

Rent 

26 

Tenancies  at  Will 

, 29 

See  also  Dilapidations  ; Distress ; Fixtures,  etc. 

N.B. — This  article  deals  only  with  the  law  of  England.  See  Law, 
p.  33,  last  paragraph. 


24 


LANDLOKD  AND  TENANT 


In  order  to  create  the  relationship  of  landlord  and  tenant,  it  is  necessary 
that  one  person  (the  landlord  or  lessor)  shonld  grant  or  demise  to  another 
(the  tenant  or  lessee)  an  estate  in  lands  less  than  that  held  by  the  landlord. 
The  landlord  retains  the  ‘‘reversion,”  that  is  the  right  to  re-enter  on  the 
determination  of  the  lease.  Snch  a grant  or  demise  is  a lease.  If  the 
demise  is  of  the  whole  interest  of  the  grantor,  it  is  an  assignment  and 
not  a lease.  Also  the  grantee  must  get  an  estate  and  not  a mere  licence 
to  use  the  land.  The  ordinary  test  is  “ Does  the  grantee  acquire  exclusive 
possession  of  a defined  portion  of  land,  or  of  a house,  etc.,  for  a definite 
period  ? ” (Selby  v.  Greaves,  1868,  L.  E.  3 C.  P.  594;  Smallwood  v.  Sheppards, 
[1895]  2 Q.  B.  627 ; Glenwood  Rubber  Co.  v.  Phillips,  [1904]  A.  C.  405). 
The  Court  will  look  at  the  substance  of  the  agreement  as  a whole,  and  will 
not  be  guided  merely  by  the  language  used  by  the  parties. 

Tenaney  for  life  or  lives. — This  creates  an  estate  of  freehold.  See  Land 
Tenure,  Systems  of. 

Tenancy  for  years. — This  must  be  created  by  a lease  or  an  agreement 
for  a lease.  By  sec.  3 of  the  Real  Property  Act,  1845  (8  & 9 Viet.  c.  106), 
a lease  for  more  than  three  years  must  be  by  deed.  A lease  for  not  more 
than  three  years  from  the  date  of  the  making  of  the  lease  if  the  rent 
reserved  amouuts  to  two-thirds  of  the  value  of  the  land  demised,  may  be 
in  writing  or  by  parol  (Statute  of  Frauds,  s.  2).  A lease,  however,  for  more 
than  three  years  which  is  void  as  a lease  because  not  under  seal,  may  be 
valid  as  an  agreement  for  a lease.  The  legal  history  of  how  this  effect 
has  been  reached  need  not  be  recounted  liere,  but  it  may  be  stated  that  it 
is  clear  that  a tenant  who  has  a lease  for  more  than  three  years,  if  it 
amounts  to  an  agreement  of  which  the  Court  will  grant  specific  perform- 
ance, is  in  the  same  position  as  if  he  held  a lease  under  seal  ( W alsh  v.  Lonsdale, 
1882,  21  Ch.  D.  9).  The  conditions  necessary  before  the  Court  will  grant 
specific  performance  are  shortly  these.  The  agreement  must  be  in  writing 
(Statute  of  Frauds,  s.  4).  If,  however,  the  agreement  is  verbal  and  there 
has  been  a part  performance  of  the  agreement,  and  the  terms  of  it  can  be 
clearly  proved,  the  Court  will  dispense  with  the  necessity  for  writing.  The 
part  performance  must,  however,  be  referable  only  to  the  agreement 
(Maddison  v.  Alderson,  1883,  8 App.  Cas.  467).  Mere  possession  (Wills  v. 
Stradling,  1797,  3 Ves.  378)  and  the  expenditure  of  money  in  the  ordinary 
course  of  husbaudry  (Brennan  v.  Bolton,  1842,  2 Dr.  & W.  349)  are  not 
enough.  But  it  is  sufficient  if  the  tenant  enters  and  makes  a special 
expenditure  with  the  knowledge  of  the  landlord  (Shillibeer  v.  Jarvis,  1856, 
8 De  G.  M.  & G.  79),  or  if  the  landlord  agrees  verbally  to  renew  at  an 
increased  rent  and  the  tenant  pays  an  instalment  of  the  increased  rent 
(Nunn  V.  Fabian,  1865.  L.  E.  1 Ch.  35 ; Miller  v.  Sharp,  [1899]  1 Ch.  622). 
The  contract  must  be  complete,  definite,  and  specific.  If  there  has  been 
misrepresentation  or  fraud  (Willingham  v.  Joiee,  1796,  3 Ves.  168  ; Higgins 
V.  Samels,  1862,  2 J.  & H.  460),  or  mutual  mistake  of  facts  (Cochrane  v. 
Willis,  1865,  L.  E.  1 Ch.  58),  the  Court  will  not  decree  specific  performance. 
A tenant  who  has  entered  under  an  agreement,  and  has  committed  waste 
or  has  committed  breaches  of  the  covenants  of  the  proposed  lease,  cannot 
get  specific  performance  (Hill  v.  Barclay,  1811,  18  Ves.  63;  Gregory  v. 
Wilson,  1852,  9 Hare  683 ; Ranldn  v.  Lay,  1860,  2 De  G.  F.  & J.  65). 

If  the  agreement  is  impossible  to  perform,  the  Court  will  not  enforce 
specific  performance.  Nor  unless  a complete  contract  can  be  deduced 
from  the  written  agreement.  The  length  of  the  lease  and  the  date  of  the 
commencement  must  be  stated  (Marshall  v.  Berridge,  1881,  19  Ch.  D.  233). 

Usual  covenants. — When  the  Court  enforces  an  agreement  for  a lease, 
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what  are  known  as  the  ‘‘  usual  ” covenants  are  inserted  in  the  lease 
when  the  agreement  is  silent  as  to  covenants.  These  are — (1)  To  pay  rent ; 
(2)  to  pay  taxes  except  those  expressly  payable  by  the  landlord ; (3)  to 
keep  and  deliver  up  the  premises  in  repair;  (4)  to  allow  the  lessor  to 
enter  and  view  the  state  of  repair.  These  are  all  covenants  by  the  lessee. 
The  lessor  must  give  the  usual  qualified  covenant  for  quiet  enjoyment  by 
the  lessee. 

The  rights  and  duties  of  a lessor  and  lessee  are  regulated  by  the  lease. 
A tenant  cannot  during  the  tenancy  dispute  his  landlord’s  title  {Doe  v. 
Symthe,  1815,  4 M.  & S.  347),  and  if  the  lease  be  by  deed,  any  person  who 
takes  possession  under  the  lease  is  prevented  from  disputing  his  lessor’s 
title.  A third  party,  however,  who  has  brought  goods  on  to  the  land  by  leave 
of  the  tenant  may  dispute  the  landlord’s  title  {Tadman  v.  Henman,  [1893] 
2 Q.  B.  168).  On  the  other  hand,  a lessor  cannot  deny  his  interest  in  the 
land  {Morton  v.  Woods,  1869,  L.  E.  4 Q.  B.  293). 

In  some  cases  leases  are  granted  under  a power  of  leasing  and  the 
lease  does  not  conform  with  the  power.  In  these  cases  the  lease  is  deemed 
to  be  a contract  for  such  a lease  as  would  be  valid  under  the  power  (Leases 
Act,  1849,  12  & 13  Viet.  c.  26,  s.  2). 

A tenant  for  life  may  grant  leases,  but  his  powers  are  defined  and 
limited  by  the  Settled  Land  Act,  1882,  45  & 46  Viet.  c.  38.  By  sec.  6 he  may 
grant  ordinary  leases  for  twenty-one  years.  By  sec.  7 the  lease  must  be  by 
deed,  must  be  for  the  best  rent  that  can  be  reasonably  obtained,  must  contain 
a covenant  for  the  payment  of  the  rent,  and  a condition  for  re-entry  if  the 
rent  be  unpaid  for  a specified  period,  which  must  not  exceed  thirty  days ; 
a counterpart  must  be  executed  by  the  lessee  and  delivered  to  the  tenant 
for  life.  Other  provisions  as  to  a tenant  for  life’s  powers  of  leasing  are 
contained  in  the  above  Act  and  also  in  the  Settled  Land  Acts,  1884  and 
1890,  47  & 48  Viet.  c.  18,  and  53  & 54  Viet.  c.  69. 

Crown  lands  may  be  leased  by  the  Commissioners  of  Woods,  Forests,  and 
Land  Eevenues  or  for  any  term  up  to  thirty-one  years  (Crown  Lands  Act,  1829, 
10  Geo.  IV.  c.  50,  s.  22).  The  Universities  of  Oxford,  Cambridge,  and  Durham 
and  any  of  their  colleges,  and  also  the  Colleges  of  Eton  and  Winchester, 
have  the  same  powers  as  a tenant  for  life  under  the  Settled  Land  Acts  (see 
supra).  Ecclesiastical  lands  are  also  subject  to  special  provisions. 

An  agent,  if  duly  authorised,  may  make  a valid  lease  for  his  principal. 
If  the  lease  is  under  seal,  the  authority  must  also  be  under  seal  {Berheley  v. 
Hardy,  1826,  8 Dow.  & Ey.  102).  A land  agent  has  no  general  authority 
from  his  position  to  grant  a lease  {Gotten  v.  Gardner,  1856,  21  Beav.  540), 
but  if  he  is  authorised  to  “ inspect,  oversee,  manage,  and  superintend  ” an 
estate,  he  has  power  to  enter  into  agreements  which  are  usual  and  customary 
to  the  nature  and  locality  of  the  estate  {Peers  v.  Sneyd,  1853,  17  Beav.  151). 
An  agent  who  signs  an  agreement  or  a lease  in  his  own  name  only  and  not 
as  agent,  is  personally  liable  as  if  he  were  the  principal  ( Tanner  v.  Christian, 
1855,  4 El.  & Bl.  591 ; Parker  v.  Wintow,  1807,  7 El.  & Bl.  942).  If, 
however,  he  signs  as  agent,  he  warrants  that  he  has  authority  to  do  so,  and 
will  be  liable  if  it  is  proved  that  in  fact  he  had  no  such  authority  {Cottin  v. 
Wright,  1857,  7 El.  & Bl.  301). 

Mortgagors  and  mortgagees  of  land  who  are  in  possession  may  grant  an 
agricultural  or  occupation  lease  not  exceeding  twenty-one  years.  In  such 
a case  the  lease  must  take  effect  within  twelve  months  of  its  date,  and  must 
reserve  the  best  rent  that  can  reasonably  be  obtained  without  any  fine.  It 
must  contain  a covenant  to  pay  rent  and  a condition  of  re-entry  if  the  rent 
be  unpaid  for  a specified  period,  which  must  not  exceed  thirty  days.  A 
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counterpart  must  be  executed  by  the  lessee  and  delivered  to  the  lessor.  If 
the  lease  is  made  by  a mortgagor,  he  must  within  one  month  deliver  to  the 
mortgagee  a counterpart  executed  by  the  lessee.  If  there  are  several 
mortgagees,  the  counterpart  must  be  delivered  to  the  first  in  priority.  Any 
intention  contrary  to  the  above  contained  in  the  mortgage  deed  overrides  the 
provisions  set  out  above  (Conveyancing  Act,  1881,  44  & 45  Viet.  c.  41,  s.  18). 
If  a mortgagor  in  possession  make  a lease  under  the  Act  and  the  mort- 
gagee subsequently  enters  into  possession,  he  can  enforce  the  covenants  of 
the  lease  as  if  he  were  a party  to  it  {Municipal  Building  Society  v.  Sinith, 
1888,  22  Q.  B.  D.  70). 

The  use  of  the  word  ‘'demise^'  or  any  other  words,  such  as  “ agrees  to  let]' 
which  create  the  relationship  of  landlord  and  tenant,  implies  an  undertaking 
to  grant  the  tenant  quiet  enjoyment  and  a good  title  to  grant  the  lease  on 
the  part  of  the  landlord  ( Williams  v.  Burrell,  1845,  1 C.  B.  429 ; Budd- 
Scott  V.  Daniel,  [1902]  2 K.  B.  351).  The  right  to  quiet  enjoyment  will  be 
implied  even  in  a verbal  lease  {Bandy  v.  Cartivright,  1853,  8 Ex.  913),  and 
an  agreement  to  grant  a lease  implies  the  power  to  grant  it  {Stranhs  v. 
St.  John,  1867,  L.  R.  2 C.  P.  376).  The  word  ” does  not,  however, 

imply  that  the  land  is  fit  for  the  purpose  for  which  it  is  taken  {Sutton  v. 
Temple,  1843,  12  Mee.  & W.  52 ; Hart  v.  Windsor,  1843,  12  Mee.  & W.  68). 
The  landlord  must  not  do  any  act  which  wdll  injure  his  tenant  {Grosvenor 
Hotel  Co.  V.  Hamilton,  [1 894],  2 Q.  B.  836). 

Most  leases  contain  an  express  covenant  for  quiet  enjoyment,  and  in 
these  cases  the  extent  of  the  covenant  depends  upon  its  wording.  As  a 
rule  they  are  restricted  to  disturbance  “ by  the  lessor  or  persons  claiming 
by,  from,  or  under  him.” 

Rent  must  be  certain  in  amount,  or  capable  of  being  ascertained 
{Daniel  v.  Grade,  1844,  6 Q.  B.  145),  and  the  times  of  payment  must  also  be 
certain.  Unless  quarterly  and  half-yearly  payments  are  specified  in  the 
lease,  rent  will  be  payable  at  the  end  of  each  year  {Cole  v.  Surry,  Latch  264). 
It  must  be  paid  according  to  the  terms  expressed  in  the  lease.  It  is  du^ 
on  the  morning  of  the  day  appointed,  but  is  not  in  arrears  till  after  mid- 
night. In  almost  all  leases  the  landlord  reserves  the  right  of  re-entry  if 
the  rent  is  in  arrear,  whether  it  has  been  demanded  or  not ; but  if  the  lease 
contains  no  such  provision  and  the  landlord  wishes  to  make  a strict  legal 
demand  in  order  to  enforce  the  condition  of  re-entry,  the  demand  should  be 
made  at  such  time  before  sunset  as  to  allow  sufficient  light  to  count  the 
money,  and  the  person  demanding  it  should  remain  on  the  land  till  sunset. 
If  no  place  is  appointed  for  the  payment  of  the  rent,  the  tenant  must  seek 
out  the  landlord  and  pay  it  to  him  {Haldane  v.  Johnson,  1853,  8 Ex.  689). 
Payment  by  post  can  only  be  made  where  the  landlord  has  authorised  such 
payment  {Warwick  v.  Noakes,  1791,  Pea.  67). 

Rent  accrues  from  day  to  day,  and  must  be  so  calculated  in  cases  where 
the  tenancy  is  determined  by  re-entry,  death,  or  otherwise.  It  must  also 
be  so  apportioned  in  the  case  of  the  death  of  the  landlord  (Apportionment 
Act,  1870,  33  & 34  Viet.  c.  35). 

The  usual  mode  of  recovering  rent  is  by  Distress  {q.v.).  It  may  also, 
however,  be  recovered  by  an  action  for  rent.  Rent  reserved  by  a lease  under 
seal  is  recoverable  within  twenty  years  after  the  cause  of  action  has  arisen, 
or  after  an  acknowledgment  by  the  party  liable  or  his  agent,  or  part 
payment  (Civil  Procedure  Act,  1833,  3 & 4 Will.  iv.  c.  42,  s.  3).  In  other 
cases  the  action  must  be  brought  within  six  years  of  the  rent  becoming  due 
or  of  an  acknowledgment  (Real  Property  Limitation  Act,  1833,  3 & 4 
Will.  IV.  c.  27,  s.  42).  These  enactments  limit  the  amount  of  arrears 
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recoverable,  but  as  long  as  the  tenancy  is  actually  subsisting,  a landlord 
does  not  lose  his  right  to  rent  by  non-payment,  for  however  long  a period 
{Archhold  v.  Scully,  1861,  9 H.  L.  C.  360).  If  there  is  no  express  lease  or 
agreement  for  a lease  at  a fixed  rent,  a person  who  has  used  and  occupied 
land  by  the  permission  or  sufferance  of  another  can  be  forced,  in  an  action 
for  use  and  occupation,  to  pay  a reasonable  sum  for  such  use  and  occupation. 

The  liability  for  rates  and  taxes  is  usually  provided  for  in  the  lease. 
Where  not  so  provided  for,  the  general  rule  is  that  they  fall  on  the  tenant, 
with  the  exception  of  Land  Tax  and  sewers  rates.  Income-tax 

under  Schedule  A is  payable  by  the  occupier,  but  may  be  deducted  from 
the  next  payment  of  rent.  It  cannot  be  reclaimed  from  the  landlord  as  a 
debt,  and  the  owner  cannot  shift  his  responsibility  for  the  tax  on  to  the 
tenant. 

The  liability  of  a tenant  for  repair  is  dealt  with  under  Dilapidations  and 
Eepairs. 

Unless  otherwise  provided  in  the  lease,  a tenant  is  entitled  to  assign  his 
lease.  Many  leases  contain  a covenant  not  to  assign  without  the  consent 
of  the  landlord,  and  in  some  cases  it  is  further  stipulated  that  the  land- 
lord’s consent  shall  not  be  arbitrarily  or  unreasonably  withheld.  If  the 
lessor  has  an  unqualified  right  to  refuse  his  consent  he  cannot  be  forced 
to  grant  it ; but  if  he  is  not  to  withhold  it  unreasonably  he  must  give  good 
reason  for  so  doing,  and  if  he  fails  to  do  this  the  tenant  may  assign  without  the 
consent  {Trdoar  v.  Bigge,  1874,  L.  K.  9 Ex.  151;  Hyde  v.  Warren,  1877, 
3 Ex.  D.  72).  In  some  cases  the  tenant  may  get  a declaration  from  the 
Court  that  he  is  entitled  to  assign  (Young  v.  Ashley  Garden  Properties, 
[1903]  2 Ch.  112).  The  landlord  cannot  demand  payment  for  his  consent 
to  an  assignment  (Conveyancing  Act,  1892,  55  & 56  Viet.  c.  13,  s.  3).  The 
liability  of  a tenant  who  has  assigned  his  lease  is  too  complex  a subject  to 
be  fully  treated  in  the  space  available  here,  but  it  may  be  laid  down  as  a 
general  rule  that  even  if  he  assigns  with  his  landlord’s  consent  he  remains 
liable  on  all  the  express  covenants  in  his  lease. 

At  the  death  of  the  tenant  his  interest  in  the  lease  is  transferred  to  his 
executors  or  administrators,  and  his,  estate  is  liable  for  any  breaches  of 
covenant  he  may  have  committed. 

On  the  bankruptcy  of  a tenant  his  trustee  may  disclaim  the  lease 
within  twelve  months  of  his  appointment,  or,  if  he  does  not  know  of  the 
existence  of  the  lease  within  one  month  of  his  appointment,  within  twelve 
months  of  its  existence  coming  to  his  knowledge  (Bankruptcy  Act,  1883, 
46  & 47  Viet.  c.  52,  s.  55,  as  amended  by  Bankruptcy  Act,  1890,  53  & 54 
Viet.  c.  71,  s.  13). 

A tenancy  may  come  to  an  end  in  any  of  the  following  manners: — 
(1)  By  effluxion  of  time,  i.e.  the  expiration  of  the  time  for  which  the  lease  was 
granted ; (2)  by  surrender,  i.e.  by  mutual  agreement  between  the  landlord 
and  tenant ; (3)  by  notice  to  quit ; (4)  by  forfeiture.  (1)  and  (2)  call  for 
no  special  comment  in  this  short  article. 

(3)  Notice  to  quit. — This  applies  to  periodic  tenancies,  i.e.  to  tenancies 
not  for  a fixed- time,  but  to  those  which  repeat  themselves  from  time  to  time. 

The  length  of  the  notice  may  be  agreed  upon  by  the  parties  in  the  lease 
or  the  agreement  for  a lease.  In  such  a case  the  length  must  be  observed. 
In  the  absence  of  agreement,  the  length  may  be  decided  by  local  custom,  but 
the  custom  must  be  proved  in  the  proper  way.  It  must  conform  with  the 
conditions  set  out  under  Custom  of  the  County  (g.r.).  By  common  law  in 
yearly  tenancies  the  notice  required  is  half  a year.  If  the  tenancy  begin 
on  some  day  other  than  one  of  the  usual  quarter  days,  the  notice  must  be 
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one  hundred  and  eighty-two  days,  excluding  the  day  on  which  notice  is 
given,  and  including  the  day  on  which  it  is  expressed  to  expire. 
(Notes  to  Dvppa  v.  Mayo,  1668,  1 Wms.  Sand.  380,  1871  ed.)  If  the 
tenancy  begins  on  one  of  the  usual  quarter  days,  notice  must  be  given  on  or 
before  one  of  the  quarter  days  for  the  second  succeeding  quarter  day 
{Hoivard  v.  Wemsley,  1806,  6 Esp.  53  ; Morgan  v.  Davies,  1878, 3 C.  P.  D.  260). 
If  the  period  is  less  than  a year,  the  length  of  notice  is  not  so  clear,  but  in 
no  case  need  it  be  longer  than  the  period  of  the  tenancy.  Quarterly 
tenancies  probably  require  a full  quarter’s  notice,  but  it  is  doubtful  whether 
in  a monthly  or  weekly  tenancy  less  than  a month’s  or  a week’s  notice  might 
not  be  held  sufficient,  if  reasonable  {Jones  v.  Mills,  1861, 10  C.  B.,  N.  S.  788  ; 
Bowen  Y.  Anderson,  [1894]  1 Q.  B.  164;  Weston  y.  Fidler,  1903,88  L.  T. 
769).  Under  the  Agricultural  Holdings  Act,  1883,  46  & 47  Yict.  c.  61,  s. 
33,  it  is  provided  that  where  half  a year’s  notice  expiring  with  a year’s 
tenancy  is  by  law  necessary  and  sufficient,  a year’s  notice  is  necessary  and 
sufficient  unless  there  is  a written  agreement  between  the  parties  that 
this  provision  is  not  to  apply.  The  provision  only  applies  when  half  a 
year’s  notice  is  necessary  and  sufficient  by  law,  and  has  been  held  not  to 
apply  for  a yearly  tenancy  made  determinable  by  six  months’  notice  by 
express  contract  {Barlow  v.  Teal,  1885,  15  Q.  B.  D.  501). 

(4)  The  tenancy  may  be  ended  by  the  re-entry  of  the  lessor  on  account 
of  the  breach  by  the  lessee  of  a condition  of  a covenant. 

The  breach  of  a negative  covenant  entitles  the  lessor  to  re-enter  in  the 
same  way  as  the  breach  of  a positive  covenant  {Hannan  v.  Ainslie,  [1904] 
1 K.  B.  698). 

A right  of  re-entry  must  be  exercised  within  twelve  years  from  the 
accrual  of  the  right  (Eeal  Property  Limitation  Act,  1874,  37  & 38  Viet.  c. 
57).  If  the  forfeiture  is  for  non-payment  of  rent  and  the  lease  does  not 
authorise  the  landlord  to  re-enter,  whether  the  rent  be  legally  demanded  or 
not,  a formal  demand  must  be  made.  The  Common  Law  Procedure  Act,  1852, 
15  & 16  Viet.  c.  76,  s.  210,  however,  dispenses  with  the  necessity  of  a formal 
demand  if  half  a year’s  rent  is  in  arrears  and  there  is  no  sufficient  distress 
on  the  premises. 

The  forfeiture  may  be  waived  by  the  landlord  by  his  doing  some  act 
which  acknowledges  the  existence  of  the  teuancy,  e.g.,  if  he  accepts  rent 
{Goodright  v.  Davids,  1778,  Cowp.  803).  But  if  the  rent  is  for  a period 
prior  to  the  forfeiture  {Price  v.  Worwood,  1859,  4 H.  & N.  512),  or  if 
the  landlord  is  not  aware  of  the  forfeiture  {Boe  v.  Harrison,  1788,  2 T.  E. 
425),  there  is  no  waiver. 

A tenant  may  get  relief  against  forfeiture.  Under  the  Common  Law 
Procedure  Act,  1852, 15  & 16  Viet.  c.  76,  a tenant  is  barred  from  relief  for  non- 
payment of  rent  unless  he  proceed  in  equity  for  relief  within  six  months  after 
execution  on  trial  in  ejectment  (s.  210),  and  he  must  pay  the  rent  due  and 
costs  (s.  211).  The  Conveyancing  Act,  1881,  44  & 45  Viet.  c.  41,  s.  14, 
applies  the  following  provisions  to  relief  against  forfeiture  other  than  non- 
payment of  rent.  A right  of  re-entry  or  forfeiture  under  a proviso  or 
stipulation  in  a lease  for  breach  of  a covenant  or  condition  in  the  lease  is 
not  enforceable  by  action  or  otherwise  unless  the  lessor  serves  the  lessee 
with  a notice  specifying  the  particular  breach  complained  of,  and,  if  the  breach 
is  capable  of  remedy,  requiring  him  to  remedy  it,  and  in  any  case  requiring 
him  to  make  money  compensation,  and  unless  the  lessee  fails  within  a 
reasonable  time  to  remedy  the  breach  or  make  compensation.  If  the 
lessor  proceeds  by  action  or  otherwise  to  enforce  re-entry  or  forfeiture, 
the  lessee  may  either  in  the  lessor’s  action,  if  there  is  one,  or  in  an 
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action  brought  by  himself,  apply  to  the  Court  for  relief.  The  Court 
may  refuse  such  relief,  or  may  grant  it  on  such  terms  as  to  costs, 
expenses,  damages,  compensation,  penalty,  or  otherwise  as  it  thinks  fit,  and 
may  grant  an  injunction  restraining  such  breach  in  the  future.  Eelief  will 
not  be  granted  against  the  breach  of  a covenant  not  to  underlet  without 
consent  {Barron  y.  Isaacs,  [1891]  1 Q.  B.  417). 

A tenant  who  holds  for  an  uncertain  time,  e.g.  for  the  life  of  a third 
party,  is  entitled  to  take  away  crops  growing  at  the  determination  of  the 
tenancy.  By  the  Landlord  and  Tenant  Act,  1851, 14  & 15  Viet.  c.  25,  s.  1,  a 
tenant  who  holds  a farm  or  land  at  a rack-rent  under  a landlord  who  is 
entitled  for  life  or  for  any  other  uncertain  interest,  shall,  if  the  tenancy  ends 
through  the  death  of  the  landlord  or  the  cessor  of  his  interest,  continue  to 
hold  until  the  end  of  the  current  year  of  tenancy.  The  succeeding 
landlord  is  entitled  to  a fair  proportion  of  the  rent  for  this  period. 

If  a tenant  for  life  or  years  wilfully  holds  over  after  the  end  of  the 
tenacy  after  demand  and  notice  in  writing  to  deliver  possession,  he  is 
liable  for  double  the  yearly  value  of  the  lands  during  the  time  he  so  holds 
over  (Landlord  and  Tenant  Act,  1730,  4 Geo.  ii.  c.  28,  s.  1).  If  a tenant 
holds  over  after  he  has  given  a valid  notice  to  quit,  he  is  liable  for  double 
the  rent  he  would  otherwise  have  paid  (Distress  for  Eent  Act,  1737, 11  Geo. 
II.  c.  19,  s.  18). 

Tenancies  from  year  to  year. — These  may  be  created  by  express  agree- 
ment between  the  parties  or  by  a letting  at  an  annual  rent  without  any 
time  being  specified.  A yearly  tenancy  also  exists  where  a tenant  for  a 
specified  time  by  consent  remains  in  possession  after  the  expiration  of  the 
time  {Dougal  v.  McCarthy,  [1893]  1 Q.  B.  736).  Payment  of  rent  is 
primd  facie  evidence  of  a tenancy  from  year  to  year  {Doe  v.  Dodd,  1833, 
5 B.  & Ad.  689),  but  it  must  be  clear  from  the  circumstances  that  the 
money  was  paid  as  rent,  and  that  the  parties  intended  that  the  relationship  of 
landlord  and  tenant  should  exist  between  them  {Camden  v.  Batterbury, 
1859,  5 0.  B.,  N.  S.  808;  King  v.  Eversfield,  [1897]  2 Q.  B.  475;  In  re 
Threlfall,  1880,  16  Ch.  D.  279). 

When  a tenancy  from  year  to  year  is  created  by  a tenant  remaining  in 
possession  after  his  lease  has  expired,  he  is  bound  by  the  terms  of  his  lease 
so  far  as  they  are  applicable  to  a tenantcy  from  year  to  year.  A yearly 
tenancy  does  not  end  on  the  death  of  the  tenant,  but  his  interest  passes 
to  his  personal  representatives  {Doe  v.  Porter,  1789,  3 T.  E.  13). 

Tenancies  at  will. — These  arise  from  mere  permission  to  occupy  land 
{Doe  V.  IVood,  1845,  14  Mee.  & W.  682).  They  may  be  determined  at  any 
time,  but  the  tenant  may  enter  subsequently  and  carry  away  a crop  sown 
during  the  tenancy. 

Authorities. — Foa  on  Landlord  and  Tenant’,  Woodfall  on  Landlord  and 
Tenant. 


Land  Measuring. — /See  Surveying. 


Land  Tax. — This  tax  is  of  very  ancient  origin,  and  the  Acts  of 
Parliament  regulating  it  are  very  numerous  and  intricate.  In  this 
necessarily  short  article  no  attempt  will  be  made  to  enter  into  intricate 
points,  nor  to  deal  exhaustively  with  the  subject.  The  article  will  be 
confined  to  giving  practical  agriculturists  a general  knowledge  of  the 
nature  and  incidence  of  th-e  tax. 
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Previous  to  1798  an  annual  tax  was  levied  not  only  on  land  but  also  on 
personal  estates  and  public  offices  or  employments.  Of  the  total  amount 
each  parish  had  to  supply  a certain  quota.  This  quota  was  raised  in  the 
first  instance  on  the  personalty  and  offices,  and  the  balance  was  provided 
by  the  owners  and  occupiers  of  land  in  the  parish.  By  the  Land  Tax  Act, 
1797  (38  Geo.  iii.  c.  5),  the  total  sum  to  be  levied  from  England  and  Wales 
was  fixed  at  £1,989,673.  As  explained  above,  the  amount  which  each 
parish  had  to  contribute  was  levied  in  the  first  place  on  personal  estates 
and  offices  (at  the  rate  of  4s.  in  the  pound),  the  remainder  being  levied  on 
the  land.  Another  Act  of  the  next  year  (38  Geo.  m.  c.  60)  enacted  that  the 
amounts  charged  by  the  previous  Act  in  respect  of  lands,  tenements,  and 
hereditaments  should  continue  to  be  raised  for  ever.  The  amounts  raised  by 
the  first  Act  (namely,  for  one  year  from  25th  March  1798)  on  personalty 
were  not  made  a perpetual  tax,  and  we  may  dismiss  them  from  our 
consideration.  The  result  of  the  two  Acts  was  to  saddle  each  parish  with 
a perpetual  annual  tax  of  the  amount  raised  from  the  owners  and  occupiers 
of  land  in  the  year  ending  24th  March  1799.  This  amount  each  parish 
still  has  to  provide,  subject  to  modifications  which  will  be  noted  later. 
Owing  to  the  great  variations  in  the  value  and  to  the  progress  of  redemption, 
the  rate  necessary  to  produce  the  quota  varies  greatly  in  different  areas. 
Up  to  1896  the  maximum  rate  which  could  be  levied  was  4s.  in  the  pound. 
Since  1896  (Finance  Act,  1896,  59  & 60  Viet.  c.  28,  s.  31)  the  maximum 
rate  has  been  fixed  at  Is.  If  a rate  of  Is.  in  the  pound  is  insufficient  to 
produce  the  quota  the  balance  is  remitted.  The  minimum  rate  is  fixed  by 
the  same  Act  at  Id. 

The  following  subjects  are  liable  to  the  tax : manors,  messuages,  land  and 
tenements,  quarries,  mines  of  coal,  tin,  and  lead,  copper  mundick,  iron,  and 
other  mines,  iron  mills,  furnaces  and  other  iron-works,  alum  mines  and 
works,  parks,  chases,  warrens,  woods,  underwoods,  copses,  fishings,  tithes, 
tolls,  annuities,  and  all  other  yearly  profits  rising  out  of  any  lands,  and 
all  hereditaments  of  whatsoever  nature  or  kind,  and  all  persons  or  corpora- 
tions holding  any  of  the  taxable  subjects. 

Land  Tax  Commissioners  are  appointed  throughout  the  county  to  control 
the  tax.  The  Commissioners  are  selected  from  the  list  of  names  published 
in  the  schedule  to  the  Land  Tax  Commissioners  Names  Act,  which  is  passed 
periodically.  Certain  other  people,  such  as  Justices  of  the  Peace  and 
Mayors,  are  also  qualified  to  act.  They  annually  appoint  a clerk  and 
assessors,  who  make  their  assessment,  and  also  collectors.  The  tax  is 
assessed  on  the  annual  value  of  the  land.  The  annual  value,  in  the  cases 
where  either  a Is.  rate  or  a Id.  rate  is  necessary  under  the  Finance  Act  of 
1896  (see  supra),  is  the  annual  value  determined  for  the  purposes  of 
Schedule  A of  the  Income  Tax  Act,  1842,  or  if  there  has  been  no  such 
determination,  then  as  determined  by  the  General  Commissioners  of  Income 
Tax  on  that  basis  for  the  purposes  of  secs.  31-35  of  the  Act  of  1896.  In 
other  cases  the  Commissioners  are  free  to  follow  any  method  they  choose, 
subject,  of  course,  to  their  making  a fair  assessment. 

Persons  assessed  have  a right  of  appeal  to  the  Commissioners.  The 
decision  of  the  Commissioners  is  final.  The  amount  raised  is  more  than  the 
quota,  as  out  of  it  the  Commissioners  have  to  pay  the  expenses  of  collection, 
including  the  salaries  of  the  assessors.  Any  surplus  is  disposed  of  as  stated 
below.  Land  on  which  the  tax  has  been  redeemed  is,  of  course,  exempt  from 
assessment. 

Land  tax  is  payable  on  or  before  1st  January  in  each  year.  It  is  levied 
from  the  occupier,  and  if  he  is  a tenant  he  is  entitled  to  deduct  it  from  his 
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next  rent,  unless  he  has  agreed  with  his  landlord  that  he  pay  the  tax.  If  the 
tenant  neglect  to  deduct  the  tax  from  his  rent  he  cannot  afterwards  recover 
it  from  the  landlord  {Spragg  v.  Hammond,  2 Brod.  & Bing.  59).  In  default 
of  payment  the  collector  has  power  to  distrain. 

All  persons  having  an  estate  or  interest  in  property,  except  tenents  at  rack 
rents  and  persons  holding  under  the  Crown,  may  redeem  the  land  tax.  The 
price  is  thirty  times  the  sum  assessed  on  the  property  by  the  last  assess- 
ment made  and  signed,  less  any  increase  due  to  the  new  mode  of  assessment 
introduced  by  the  Finance  Act,  1896  (see  supra).  It  may  be  paid  in  a 
lumpsum  or  by  instalments,  as  agreed  upon  with  the  Commissioners  of 
Inland  Revenue.  Interest  is  charged  on  the  unpaid  balance  at  the  rate  of 
£3  per  cent.,  and  the  redemptioner  has  the  right  at  any  time  to  pay  off  all 
the  remaining  balance.  The  redemptioner  is  entitled  to  a certificate  from 
the  Inland  Revenue  charging  the  land  with  the  price  paid  and  interest 
thereon  equal  to  the  cost  of  the  tax  redeemed,  which  has  the  effect  of  a 
mortgage  deed,  and  if  registered  under  the  Land  Charges  Registration  Act 
gives  him  priority  over  all  other  charges  and  incumbrances.  When  the  land 
tax  is  redeemed  the  quota  from  the  parish  in  which  the  land  is  situated  is 
thereby  reduced  and  the  lands  are  thereafter  exempt. 

Any  surplus  sums  raised  annually  by  the  Land  Tax  Commissioners  are 
also  devoted  to  the  reduction  of  the  quota  to  be  supplied  by  the  parish. 
Each  payment  of  surplus  reduces  the  quota  by  -gV  of  the  amount  of  the 
surplus,  redemption  being  at  the  rate  of  thirty  years’  purchase. 

Land  Tenure,  Systems  of,  in  England.— Under  the 
feudal  system  on  which  the  tenure  of  land  in  England  is  based,  every  one 
who  held  land  did  so  of  some  superior  lord  of  whom  the  sovereign  was  the 
paramount,  who  was  deemed  to  have  granted  all  the  land  in  the  kingdom. 
Freehold  tenure  was  originally  of  two  principal  kinds,  of  which  the  first 
was  knight-service  or  military  tenure.  This  consisted  of  rendering  the  lord 
some  military  service.  In  1660  all  tenures  of  lands  except  Copyhold  {g.r.) 
and  the  honorary  service  of  grand  serjeanty  were  converted  into  the  second 
principal  variety,  namely,  free  socage.  Free  socage  was  the  holding  of 
land  by  some  certain  service  not  of  a military  character,  e.g.,  pay- 
ment of  rent  or  rendering  of  agricultural  services.  This  is  now  the 
ordinary  modern  freehold  tenure.  The  statute  Quia  Emptores,  passed  in 
1290,  prevented  the  formation  of  any  new  lordships,  with  the  result  that 
any  tenant  in  fee-simple  now  holds  from  the  descendant  of  the  lord  of 
the  manor  at  the  time  of  the  passing  of  the  statute.  The  majority  of  the 
manors  have  become  lost,  but  many  may  still  be  found  throughout  England. 

At  the  present  day  an  estate  is  fee-simple  is  usually  held  free  of  all 
feudal  services  and  liabilities.  The  oath  of  fealty  to  the  lord  is  obsolete 
and  the  duty  of  attendance  at  the  lord’s  court  is  rarely  insisted  on.  A 
nominal  rent  is  sometimes  exacted.  This  rent,  called  a quit-rent, 
relieves  the  tenant  of  all  other  services.  Land  subject  to  a quit-rent  is 
also  subject  to  a relief,  i.e.  the  payment  of  a sum  equal  to  the  annual 
quit-rent  whenever  the  land  descends  to  an  heir.  Heriots  are  still  met 
with.  This  is  the  lord’s  right  to  the  tenant’s  best  beast  or  other  chattel  at 
the  time  of  the  tenant’s  death.  Freehold  land  is  subject  to  escheat,  that  is 
to  say  it  returns  to  the  lord  of  whom  it  is  held  when  the  tenant  dies 
intestate  and  no  heir  at  law  can  be  found.  If  there  is  no  mense  lord  the 
land  escheats  to  the  Crown  as  the  paramount  lord. 

In  addition  to  free  socage,  which,  as  has  been  stated,  is  the  ordinary 
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freehold  of  modern  time,  the  following  varieties  of  freehold  tenure  may  be 
briefly  mentioned : — 

Grand  Sei'geanty. — The  rendering  of  honorary  services  to  the  king  in  lieu 
of  military  service. 

Petit  Sergeanty. — The  rendering  of  some  implement  of  war  to  the  king. 

Burgage  tenure  exists  in  a few  ancient  boroughs.  The  incidents  of  this 
tenure  vary  in  different  parts  of  the  country.  In  some  the  custom  of 
Borough  English  is  met  with,  by  which  the  land  descends  to  the  youngest 
son. 

Gavelkind,  chiefly  met  with  in  Kent.  It  is  a free  socage  tenure  subject 
to  local  customs.  In  Kent  all  inheritable  interests  are  presumed  to  be 
subject  to  gavelkind  unless  it  is  proved  that  the  land  has  never  been 
subject  to  it,  or  has  been  freed  by  statute,  or  as  it  is  called  disgavelled.  Its 
chief  characteristics  are  that  land  held  under  this  system  descends  to  all 
males  as  co-heirs,  that  it  can  be  alienated  when  the  owner  is  fifteen  instead 
of  twenty-one,  and  that  the  interests  of  husband  and  wife  in  each  other’s 
lands  vary  from  the  ordijiary  rights. 

Land  held  by  base  tenure  or  tenures  in  villeinage  are  known  as  Copy- 
hold,  and  have  been  dealt  with  under  that  title. 

Apart  from  tenure,  a few  words  may  be  said  about  the  estates.  An 
estate  may  be  one  of  several  degrees  of  ownership.  Thus  the  largest  estate 
known  to  English  law  is  the  estate  in  fee-simple.  This  practically  amounts 
to  absolute  ownership.  Other  limited  estates  are  estates  tail  {see  Entail), 
estates  for  life,  estates  for  years,  estates  at  will,  and  estates  at  sufferance. 
The  last  three  of  these  are  dealt  with  under  the  title  Landlord  and  Tenant. 

An  estate  for  life  may  be  created  by  will  or  by  a grant  during  the  life 
of  the  grantor.  It  may  be  for  the  life  of  the  tenant  or  for  the  life  of  some 
other  person.  In  the  latter  case  it  is  called  an  estate  pur  autre  vie.  A 
tenant  for  life  is  entitled  to  the  ordinary  profits  and  produce  of  the  land, 
but  he  may  not  commit  waste.  Waste  is  the  destruction  or  alteration  of 
things  forming  an  essential  part  of  the  land.  Waste  is  of  two  kinds: 
voluntary,  such  as  felling  of  timber,  demolishing  buildings,  working  mines 
and  removing  clay,  etc.,  from  the  land ; and  permissive,  which  consists  in  not 
executing  repairs.  Unless  a tenant  is  expressly  freed  from  liability  for 
waste  he  is  answerable  to  those  entitled  to  succeed  him  for  any  waste  he 
may  commit. 

The  Settled  Land  Acts  regulate  a tenant  for  life’s  rights  to  a great 
extent.  He  may  cut  and  sell  timber  which  is  ripe  for  cutting  if  he  gets  the 
permission  of  the  trustees  or  the  Court.  Three-quarters  of  the  proceeds 
are  treated  as  capital  money,  and  the  other  quarter  is  income.  He  may 
cut  timber  without  restriction  which  is  grown  on  land  used  merely  for 
the  growth  of  timber.  He  also  has  the  right  to  cut  for  fuel,  repairing  his 
house,  fences,  and  implements. 

A tenant  for  life  may  not  open  new  mines  or  pits  for  the  production  of 
gravel,  lime,  clay,  etc.,  except  for  the  repair  of  buildings  on  the  land,  but  he 
may  continue  to  work  such  mines  and  pits  as  were  open  when  he  took 
possession.  Various  statutes  enable  the  tenant  for  life  to  charge  on  the  land 
money  which  is  spent  on  improvements. 

The  Settled  Land  Acts  regulate  the  powers  of  a tenant  for  life  with 
regard  to  alienation,  the  granting  of  leases,  exchanges,  mortgages,  and  many 
other  minor  points.  In  a necessarily  restricted  article  like  the  present  it 
is  quite  impossible  to  state  these  at  all  adequately. 

On  the  death  of  a tenant  for  life  his  personal  representatives  are  entitled 
to  enter  the  land  and  gather  and  cart  crops  growing  at  his  death. 
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Law,  Agricultural. — There  is  scarcely  any  branch  of  law 
which  does  not  affect  the  management  of  estates  and  the  working  of  the 
farm,  and  when  it  is  remembered  that  the  most  condensed  statements 
of  the  law  of  England  alone  extend  in  the  Encyclopaedia  of  the  Laws  of 
England  to  14  volumes  of  700  pages  each,  it  is  obvious  that  the  present 
work  can  only  deal  very  shortly  with  the  subject.  The  aim  has  been 
to  deal  only  with  those  subjects  which  are  most  intimately  connected  with 
agriculture,  and  to  deal  with  them  as  shortly  and  concisely  as  possible, 
emphasising  the  main  principles  and  not  entering  into  the  finer 
intricacies. 

Perhaps  the  most  important  branch  of  law  from  the  agriculturist’s 
point  of  view  is  that  of  landlord  and  tenant.  This  is  dealt  with  under 
Landlord  and  Tenant  and  also  under  Agricultural  Holdings  Acts,  Allot- 
ments, Dilapidations,  and  Fixtures.  Questions  as  to  land  tenure  will  be  found 
under  Land  Tenure,  where  a general  survey  of  the  systems  will  be  found, 
and  the  questions  of  freehold  and  estates  for  life  are  dealt  with.  The 
articles  Copyhold  and  Entail  should  also  be  referred  to.  The  main 
principles  of  Contract  are  to  be  found  under  that  heading,  and  the  most 
important  question  of  sale,  including  warranty,  is  dealt  with  under  Sale. 
Those  who  desire  to  avoid  the  law’s  delays  and  expenses  will  naturally 
turn  to  the  article  on  Arbitration,  where  the  practice  of  this  increasingly 
popular  method  of  settling  disputes  is  dealt  with.  The  liability  and 
duties  of  owners  of  sick  beasts  will  be  found  under  Contagious  Diseases. 
The  safeguards  designed  to  protect  the  agriculturist  from  frauds  of 
manufacturers  and  dealers  are  stated  under  Fertilisers  and  Feeding  Stuffs 
Act.  Game  and  Game  Laws  are  dealt  with  under  that  heading,  and  the 
provisions  of  new  Agricultural  Holdings  Act  will  be  found  under  Agri- 
cultural Holdings  Acts.  Tithes  and  Weights  and  Measures  are  dealt  with 
under  their  respective  headings,  while  the  provisions  of  the  Small  Holdings 
Acts  are  set  out  under  that  title. 

The  article  deals  mainly  with  the  Law  of  England.  It  must,  however, 
be  kept  in  mind  that  the  Law  of  Scotland  differs  from  that  of  England  on 
several  important  points.  To  have  dealt  exhaustively  with  these  would 
have  been  outwith  the  scope  of  this  Encyclopaedia,  and  the  reader  is 
referred  to  the  Farmers  Legal  Handhooh,  by  Isaac  Connell,  S.S.C.  (Edin., 
Green,  7s.  6d.)  for  special  information  on  Scots  Law. 


Lead  Poisoning.— >^66  Poisoning. 


Lease. — See  Landlord  and  Tenant. 
Leasehold. — See  Land  Tenure. 


Led  Farm . — A led  farm  is  one  which  is  let  to  a non-resident  tenant. 
Sometimes  a farm  is  let  to  a business  man  in  the  city,  who  for  business  or 
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family  reasons  lives  in  the  city  for  the  greater  part  of  the  year,  so  that  the 
farm  is  expressly  leased  to  him  as  a led  farm.  There  are  also  many  farmers 
who,  through  superior  enterprise,  skill,  and  commercial  ability  are  able  to 
make  their  farming  markedly  successful,  and  such  men  frequently  hold  one 
or  more  led  farms  in  addition  to  the  one  at  which  they  reside.  There  is  some 
considerable  advantage  in  a farmer  holding  a led  farm  in  addition  to  the 
one  at  which  he  resides.  For  one  thing,  if  the  led  farm  has  a good  dwelling- 
house  upon  it,  the  farmer  will  most  likely  be  able  to  sublet  it  at  a good  rent 
either  for  the  whole  year  or  for  a few  months  in  the  summer.  On  the 
other  hand,  if  the  led  farm  has  not  a good  dwelling-house  in  good  order 
upon  it,  the  holder  will  have  taken  the  farm  at  a proportionate  reduction  of 
of  rent  on  that  account.  It  not  infrequently  happens  that  a farm  is  let  as 
a led  farm  on  account  of  the  proprietor  being  unable  or  unwilling  to  face 
the  cost  of  erecting  a dwelling-house  which  is  in  keeping  with  the  social 
status  of  an  up-to-date  farmer.  Besides,  the  farmer  who  has  a number  of 
farms  is  able  to  buy  his  manures,  seeds,  and  other  requisites  all  the  cheaper 
on  that  account,  as  the  larger  the  order  he  is  able  to  place  with  the  manure 
merchant  and  the  seed  merchant,  the  smaller  the  profit  per  ton  or  per  lb. 
which  the  merchant  can  afford  to  take.  Of  course  the  holder  of  a led  farm 
requires  to  keep  a good  man  as  grieve  or  bailiff,  but  in  the  case  of  a farm 
of  considerable  size  he  would  have  to  do  that  anyway,  so  that  this  item  of 
cost  does  not  count  for  much.  Generally,  therefore,  it  may  be  said  of  led 
farms  that  they  are  for  the  most  part  under  very  skilful,  energetic,  and 
successful  management.  On  the  other  hand,  when  the  dwelling-house  is  old 
and  insufficient  and  is  inhabited  by  one  or  more  of  the  farm  hands  instead^ 
of  by  the  farmer  with  his  family  and  servants,  or  when  the  farm  house, 
however  good  it  may  be,  is  only  let  for  a few  months  in  summer,  it  must  be 
admitted  that  a district  is  all  the  poorer,  socially,  intellectually,  and  financi- 
ally, in  proportion  to  the  number  of  the  led  farms  in  it. 


Leeks. — See  Gardening. 


Leg’ll  mi  nous  Crops. — See  Beans,  Peas,  Vetches,  etc. 


Leicester  Sheep. — This  is  the  premier  “ improved  ” race  of  sheep 
in  Great  Britain,  and  probably  in  the  world,  and  owes  its  distinctive 
character  to  the  labours  of  Eobert  Bakewell  of  Dishley,  Loughborough, 
Leicestershire.  In  order  to  understand  the  unique  position  of  Leicester 
sheep,  it  should  be  remembered  that  previous  to  the  time  of  Bakewell 
(1750)  no  recorded  efforts  had  been  made  in  the  direction  of  improving  our 
cattle,  sheep,  and  pigs.  The  impetus  which  moved  Bakewell  must  have 
been  internal  in  himself,  and  therefore  must  be  ascribed  to  genius.  He 
appears  to  have  discerned  the  capability  of  improvement,  or,  in  other  words, 
the  plasticity  of  the  animal  body  under  certain  conditions.  He  operated 
during  his  career  upon  horses,  cattle,  and  sheep,  and  became  in  turn  the 
introducer  of  the  improved  English  Black  horse,  the  Longhorn  cattle,  and 
the  New  Leicester  or  Dishley  sheep.  He  anticipated  Mr.  John  Ellman 
of  Glynde,  who  was  the  pioneer  of  the  Southdown  breed,  but  the  two  races, 
one  representing  the  longer  and  the  other  the  shorter  woolled  sheep  of  the 
country,  were  launched  together  as  the  first  types  of  the  general  improvement 
which  has  been  continued  in  all  other  breeds  down  to  the  present  day. 


Parsons. 


Leicester  Kam. 


Parsons. 


Leicester  Ewe. 
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The  original  Leicester  was  a large-framed,  middle-woolled  sheep,  which 
occupied  a considerable  area  of  the  Midlands,  extending  from  South 
Yorkshire  to  Oxfordshire  and  Gloucestershire,  including  Leicestershire. 
It  was,  so  far  as  we  know,  a pure  breed,  and  Bakewell  effected  his  improve- 
ment solely  by  selection,  and  not  by  crossing.  He  has  left  few  written 
records,  but  the  main  ideas  which  guided  him  were  to  produce  symmetry 
rather  than  size,  early  maturity,  and  fattening  properties.  In  his  hands 
the  weight  of  marketable  meat  was  developed  at  the  expense  of  stature 
and  of  weight  of  wool.  The  bone  was  reduced,  and  fat  (which  at  that 
time  was  more  esteemed  as  an  article  of  food  than  now)  was  developed  to 
a high  degree. 

It  was  BakewelFs  habit  to  select  females  possessed  of  the  most  perfect 
symmetry  combined  with  the  greatest  aptitude  to  fatten,  and  these 
qualities  he  found  to  his  hand  in  the  smaller  class  of  sheep  carrying  a com- 
paratively light  fleece.  Having  formed  his  stock,  he  chose  his  breeding 
animals  with  the  greatest  care  as  regards  both  ewes  and  rams,  and  was  not 
afraid  of  breeding  from  near  relationships  as  long  as  he  could  produce 
progeny  possessing  the  characteristics  he  wished  to  obtain.  By  careful 
selection  and  a clear  and  defined  conception  of  the  object  he  had  in  view, 
he  succeeded  in  a few  years  in  producing  an  improved  race.  He  also 
adopted  the  practice  of  letting  his  rams  rather  than  selling  them,  and  by 
this  means  secured  an  extraordinary  choice  of  sires,  and  was  able  to  watch 
the  result  of  their  use,  and  if  advisable  retain  them  for  his  own  service. 
This  system  was  a novelty  at  the  time,  and  did  not  produce  results  at  first, 
as  his  rams  were  let  {circa  1760)  at  17s.  6d.  each.  After  twenty  years  he 
had  the  satisfaction  of  receiving  1000  guineas  and  even  more  for  the  season 
for  a ram.  The  most  extraordinary  letting  was  that  of  the  ram  Two 
Pounder,  for  which  he  received  400  guineas  each  from  two  breeders,  still 
reserving  one-third  of  the  usual  number  of  ewes  for  himself,  the  value  of 
the  ram  for  one  season  being  estimated  at  1200  guineas. 

The  Dishley  Society  was  established  by  Babewell  in  the  interests  of  the 
breed,  and  did  much  to  preserve  its  purity.  It  is  the  first  example  of  a 
Breed  Society,  and  was  highly  conservative  in  its  character.  Briefly  stated, 
its  rules  provided  that — 

1.  Ho  member  shall  use  a ram  not  belonging  to  a member  of  the  Society. 

2.  Ho  member  shall  give  his  rams  at  any  time  of  year  any  other  food 
than  green  vegetables,  hay  and  straw. 

3.  Ho  member  shall  let  more  than  thirty  rams  in  any  one  season. 

4.  Ho  member  shall  let  a ram  for  less  than  10  guineas  to  any  person, 
nor  for  less  than  40  guineas  to  any  person  who  lets  rams. 

5.  Ho  one  ram  shall  be  let  to  serve  the  flocks  of  more  than  two  persons. 

6.  Ho  member  shall  let  a ram  to  any  one  who  lets  or  sells  his  rams  at 
fairs  or  markets. 

The  remaining  rules  debar  members  from  letting  rams  to  non- 
members, prescribed  distances,  forbid  members  showing  rams  excepting 
to  members,  and,  in  fact,  tie  the  hands  of  every  member  on  pain  of  ex- 
communication  from  the  Society. 

The  point  of  interest  to  us  is  that  such  a society  should  have  been  able 
to  exist.  That  it  did  so  indicates  the  superior  merits  of  the  improved  race, 
and  the  definite  objects  of  the  breeders.  The  best  proof  of  Bakewell’s 
success  is,  however,  furnished  by  the  prices  he  made  for  letting  rams.  In 
1785  the  hiring  of  his  best  rams  had  risen  to  100  guineas.  In  1786  he  let 
a ram  for  200  guineas,  reserving  his  use  for  one-third  of  the  service.  In  1789 
he  made  1200  guineas  from  three  rams,  2000  guineas  from  seven  others,  and 
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3000  guineas  from  the  Dishley  Society  for  the  use  of  the  rest  of  his  stock 
(Marshall’s  Midland  Counties).  Mr.  Paget  of  lbs  took  was  an  ardent  and 
successful  breeder  of  the  Hew  Leicester  sheep,  and  his  stock  of  ewes  was 
sold  by  auction  on  Hovember  16,  1793.  The  average  realised  over  one 
hundred  and  thirty  ewes  was  £25,  16s.  lid.  each,  amounting  to  £3200,  and 
pens  of  five  made  from  225  to  310  guineas.  When  it  is  remembered  that 
the  demand  was  confined  to  the  home  market,  and  that  the  entire  number 
of  ewes  was  sold  to  sixteen  English  breeders,  the  result  is  almost  incredible. 

The  superiority  of  the  Hew  Leicester  lay  in  its  wonderful  propensity 
to  fatten,  and  its  early  maturity.  The  carcass  was  somewhat  reduced  in 
size  in  comparison  with  the  original  breed,  and  in  the  early  period  of 
improvement  the  fleece  was  neglected.  Among  other  attractions  were  its 
perfect  symmetry,  compactness  of  form,  and  uniformity  of  type.  They 
arrived  at  a weight  of  24  to  36  lb.  per  quarter  at  one  and  a half  years  old. 
Hext,  as  to  general  appearance  and  points,  the  Hew  Leicester  as  evolved  by 
Bakewell  is  a white-faced,  hornless  breed  with  black  lips  and  nostrils,  fine 
well-shaped  ears,  and  a top-knot  of  wool  extending  over  the  crown.  The 
head  is  carried  rather  horizontally,  and  is  wedge-shaped  or  tapering  towards 
the  muzzle.  It  is  attached  to  a thick  and  short  neck,  which  passes 
insensibly  into  the  shoulders  and  breast,  and  the  body  is  of  enormous  girth 
behind  the  shoulders.  The  carcass  is  compact,  oval-shaped,  and  well  carried 
out  to  the  tail ; of  great  depth,  and  well  furnished  with  mutton  both  in  the 
fore  and  hind  quarters.  The  breast  stands  prominently  forward  from 
between  the  forelegs,  giving  great  squareness  of  form,  and  the  belly  line 
from  brisket  to  thighs  is  straight  and  near  the  ground.  The  back  is 
perfectly  straight  and  level  from  scrag  to  set  on  of  tail.  The  ribs  are  well 
sprung,  and  both  shoulders  and  legs  are  well  developed.  The  width  of 
carcass  is  seen  in  the  great  space  between  the  forelegs  caused  by  the 
broad  breast  or  sternum,  and  also  in  the  “ twist  ” or  junction  of  the  thighs. 
The  entire  carcass  is  elliptical  in  form  when  viewed  from  above,  and  is  well 
covered  with  flesh,  especially  over  the  back,  ribs,  and  both  fore  and  hind 
quarters.  Heither  ribs  nor  back  bone  can  be  felt  on  handling,  and  the 
flesh  along  the  back  and  ribs  is  extremely  thick.  The  fleece  shows  a 
rather  fine  curl  over  the  whole  body,  but  is  liable  to  be  deficient  under  the 
belly  in  ewes.  The  shanks,  like  the  face,  are  white. 

The  modern  Leicester  may  be  described  as  above,  but  from  whatever 
cause  a greater  robustness  of  form  and  fleece  is  to  be  seen  than  appeared 
thirty  or  forty  years  ago.  At  that  time  Leicesters  appeared  rather  over- 
bred and  puny  in  comparison,  say  with  Lincolns  or  Border  Leicesters.  As 
seen  in  the  exhibitions  of  stock  of  to-day  they  are  ampler  in  form,  and  the 
fleece  is  more  massed  and  thicker  on  the  pelt. 

The  Leicester  as  an  Improver  of  other  Breeds  of  Sheep. 

Viewed  as  a pure  breed  the  Leicester  no  doubt  has  faults.  It  develops 
fat  to  an  inordinate  degree,  and  it  is  unfortunate  in  this  connection  that 
public  taste  has  declared  in  favour  of  lean  meat  and  against  fat.  Leicester 
mutton,  for  example,  is  less  attractive  in  comparison  with  Southdown  mutton. 
The  breed  has  stood  its  ground,  but  the  rivalry  has  been  too  keen  for 
predominance,  and  the  future  of  the  breed  is  not  so  assured  as  its  brilliant 
career  in  the  past.  It  is  not  so  much  in  its  pure  form  as  in  its  crosses 
that  its  value  is  apparent,  and  hence  a few  remarks  upon  the  effect  of  the 
breed  on  other  races  of  sheep  are  necessary  in  order  to  bring  out  its  vast 
importance, 
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It  is  probable  that  every  improved  race  of  sheep  has  been  touched 
directly  or  indirectly  with  the  Leicester  brush.  Space  prevents  the  writer 
from  enlarging  upon  this  interesting  topic,  but  no  one  can  deny  the  follow- 
ing facts : — 

1.  That  the  Leicester  and  the  Border  Leicester  are  nearly  related,  and 
this  alone  introduces  a large  and  important  class  of  sheep. 

2.  That  the  improved  Lincoln  was  produced  by  Leicester  crosses  upon 
the  old  Lincoln. 

3.  That  the  Teeswater  breed  derived  great  advantage  from  Leicester 
crosses  in  and  after  Bakewell’s  time,  i.e.  in  the  hands  of  the  Gulleys  and 
Ceilings. 

4.  That  the  Cotswold  breeders  repaired  to  Leicestershire  for  rams  for 
improving  their  sheep  early  in  the  last  century. 

5.  That  the  Oxford  breed  must  (through  the  Cotswold  parent)  have 
received  a proportion  of  Leicester  blood. 

6.  That  the  same  is  most  probably  true  of  the  Shropshire  sheep. 

7.  That  the  Devons,  Kents  (Romney  Marsh),  and  Wensley dales  (derived 
from  the  Teeswaters)  all  were  benefited  by  introduction  of  Leicester  blood. 

8.  That  the  Leicester  and  Down  cross-bred  sheep  have  always  been 
admired  and  are  general  favourites. 

The  Leicester  as  a breed  played  a most  important  part  in  the  improve- 
ment of  all  our  long-woolled  sheep,  and  has  suffered  from  the  rivalry  of  its 
own  descendants.  It  is  in  comparatively  few  hands,  and  the  leading  show- 
yard  honours  have  recently  been  divided  between  some  three  competitors, 
one  only  of  whom  (Mrs.  S.  Perry  Herrick  of  Loughborough  Park)  supports 
the  fame  of  the  original  county.  The  arena  of  the  “ Royal  ” is  not, 
however,  the  sole  test  of  the  importance  of  a breed.  A recent  expert  is 
quoted  as  having  declared  that,  “ There  is  no  gainsaying  the  fact  that  as  a 
lowland  sheep  the  Leicester  is  without  a rival,  with  its  fulness  of  form,  its 
great  weight,  and  mass  of  white  wool.”  It  would  be  ungracious  to  dispute 
this  assertion,  and  it  is  quite  unnecessary  to  do  so  in  the  interests  of  such 
breeds  as  the  Lincoln  and  other  long  wools.  It  is  in  Yorkshire,  upon  the 
wolds  and  adjoining  vales,  that  the  Leicester  is  to  be  seen  in  the  most 
exclusive  possession  of  an  extensive  district. 

The  writer  is  requested  not  to  touch  upon  Border  Leicesters,  but  to 
restrict  his  attention  to  the  real  and  original  breed,  which  at  one  period 
divided  the  entire  attention  of  the  sheep-breeding  public  with  the  Sussex 
Southdown.  He  looks  back  upon  the  not  very  remote  past  when  sheep 
were  classified  by  the  Royal  Agricultural  Society  as  Leicester  and  long- 
woolled  sheep  other  than  Leicester ; and  Southdown  sheep  and  short- woolled 
sheep  other  than  Southdown.  It  is  an  amazing  fact.  The  Border  Lei- 
cester was  so  often  simply  called  a Leicester  or  a bred  sheep,”  that  the 
writer  always  regarded  them  as  Leicesters  until  he  learnt  better,  but  it 
seems  to  him  hard  to  take  away  Border  Leicester  from  the  breed  as  it  at 
present  exists.  It  leaves  so  little.  What  it  does  leave  is  a history  full  of 
interest,  and  a most  triumphant  record  in  which  not  the  least  important 
event  is  the  rise  of  the  Border  Leicester. 


Export  Trade  in  Leicester  Sheep. 

In  the  effort  to  combine  meat  with  wool  production  the  attention  of 
foreigners  and  colonists  has  been  directed  to  the  British  heavy  breeds,  among 
which  the  Leicester  occupies  an  honoured  place. 

As  soon  as  the  frozen-meat  trade  was  established,  there  sprang  up  a 
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demand  for  long-woolled,  heavy-fleshed  rams,  as  well  as  for  Hampshire, 
Southdown,  and  other  classes  of  “mutton”  sheep.  In  this  demand  the 
Leicester  has  shared,  and  exportations  are  annually  made  to  Hew  Zealand, 
Argentina,  and  other  countries.  The  influence  of  the  Leicester  is  seen 
not  only  in  the  increased  weight  of  the  carcasses,  but  also  in  the  heavier 
fleeces ; and  Leicester-Merino  wool  has  long  been  known  in  the  same  manner 
as  Lincoln-Merino  has  obtained  wide  recognition.  Leicesters  have  also 
found  their  way  into  Ireland,  where  they  are  much  esteemed  both  as  pure 
breds  and  for  crossing  purposes.  They  have  been  exported  to  Denmark, 
France,  Germany,  Hungary,  and  probably  to  every  European  country. 


LiC0. — These  small,  wingless  insects  live  on  the  skin  and  induce  there 
the  condition  known  as  lousiness  or  phthiriasis.  They  have  no  tendency  to 
move  off  the  skin,  on  which  only  they  find  suitable  conditions  of  life.  All  the 
so-called  lice  except  perhaps  the  ked  are  hemipterous  parasites  of  the  sub- 
order Parasitica,  of  which  two  families  are  recognised — {a)  The  Pediculidse 
or  lice  proper,  which  have  the  mouth  arranged  for  sucking  and  a single 
claw,  or  the  tarsi  or  hooks  for  holding  or  moving  about  with ; (h)  the 
Ricinidai,  whose  mouth  is  arranged  for  masticating  purposes,  and  the  tarsus 
is  provided  with  one  or  two  hooks.  The  former  suck  the  blood  of  their 
hosts,  the  latter  live  on  the  accumulations  on  the  surface  of  the  skin,  and 
on  hair,  wool,  and  feathers  of  the  animal  on  which  they  are  respectively 
parasitic.  The  insects  are  all  comparatively  small,  of  a dull  greyish,  dirty 
white  or  brownish  colour,  with  short  stout  legs,  and  tend  to  keep  close  to 
the  surface  of  the  skin.  The  eggs,  usually  called  nits,  are  pear-shaped  and 
firmly  fixed  on  to  the  hairs  or  feathers  by  a dense  sticky  substance.  The 
eggs  open,  and  the  young,  which,  though  smaller,  closely  resemble  the 
adult,  escape.  Lice  of  certain  species  are  usually  only  found  on  certain 
species  of  animal,  though  occasionally  the  louse  of  the  fowl  is  said  to  be 
transferred  to  the  horse  and  to  live  on  the  latter  long  and  actively  enough 
to  produce  marked  symptoms.  The  lice  of  the  first  genus — the  blood-suckers 
— which  infest  farm  stock  are  named  Hcematopinus,  and  of  the  latter,  which 
are  supposed  not  to  suck  the  blood,  Trichodeetes. 

The  horse  may  harbour  one  blood-sucker,  Hcematopinus  maeroeephalus, 
and  two  surface  feeders,  Trichodeetes  pilosus  and  T.  pubeseens.  The  blood- 
suckers are  longer  (about  Jth  of  an  inch  long). 

Cattle  may  be  infested  by  two  blood-sucking  lice,  Hcematopinus 
eurysternus  and  H.  vituli,  the  latter  being  more  commonly  found  on  very 
young  calves  than  the  former.  These  are  smaller  than  the  Hcematopinus  of 
the  horse,  and  usually  less  than  ^th  of  an  inch  long.  One  Trichodeetes 
{scalaris),  scarcely  more  than  of  an  inch  long  and  very  light  in 

colour,  finds  its  natural  habitat  on  the  skin  of  the  ox. 

The  sheep  harbours  one  louse  of  the  family  Trichodeetes,  the  T.  spheero- 
cephalus.  The  general  colour  is  white,  the  head  is  of  an  iron-red,  and  on 
the  body  are  spots  of  the  same  colour.  It  is  about  xV^h  to  of  an 

inch  long.  The  head  is  rounded  in  front  and  as  broad  as  long.  Under 
the  head  of  “ Ked  in  Sheep  ” the  Melophagus  ovinus  or  common  sheep 
louse  has  been  referred  to.  Probably  what  is  very  commonly  spoken  of 
as  the  red  louse  in  sheep  is  the  young  of  the  ked. 

The  pig’s  skin  is  the  natural  habitat  of  the  Hcematopinus  urius,  the  largest 
of  the  blood-sucking  lice,  being  about  ^th  of  an  inch  long  and  capable  of 
inducing  great  irritation.  Goats,  dogs,  cats,  ferrets,  rabbits,  camels,  and 
very  many  other  animals  harbour  lice  peculiar  to  their  respective  species. 
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while  fowls  harbour  at  least  four  genera.  Turkeys,  peacocks,  swans, 
pheasants,  geese,  ducks,  and  pigeons  are  similarly  infested. 

It  is  well  known  that  dirt  favours  the  existence  of  lice,  and  that  these 
parasites  are  more  commonly  met  with  in  dirty  and  neglected  animals; 
indeed,  they  rarely  exist  in  animals  whose  skins  are  kept  clean,  but 
dirt  which  does  not  contain  lice  or  nits  will  not  induce  lousiness.  The 
Trichodectes  depend  for  their  food  on  accumulations  on  the  surface  of  the 
skin,  but  the  Hcematopinus,  depending  mainly  on  the  blood  of  the  animal, 
may  possibly  survive  on  a clean  skin. 

The  symptoms  of  lousiness  are  itchiness,  which  is  more  intense  in  case  of 
the  blood-sucking  lice.  The  animal  rubs,  bites,  or  scratches  the  parts  on 
which  the  parasites  are,  and  often  denudes  spots,  sometimes  large  areas 
of  hair,  and  produces  raw  surfaces.  The  restlessness  causes  some  animals 
to  lose  flesh.  The  blood-sucking  lice  of  the  horse  usually  attack  the  root  of 
the  tail,  mane,  and  the  contiguous  parts,  and  sometimes  cause  little  pimple- 
like elevations  of  the  skin.  The  Trichodectes  oftener  reside  in  the  lower 
parts  of  the  body.  The  parasite  is  easily  discovered,  and  the  nits  may  be 
observed  on  the  hairs.  The  lice  of  the  ox,  which  are  more  commonly 
Trichodectes,  are  more  evenly  spread  over  the  body;  the  Hcematopinus 
appears  to  prefer  the  upper  parts,  head,  neck,  back,  loins,  etc.  The  itchi- 
ness usually  causes  cattle  to  rub  the  hair  from  large  surfaces,  sometimes 
causing  bleeding  and  suspicion  of  mange. 

In  sheep  the  symptoms  are  those  of  rubbing,  breaking  of  the  fleece,  etc., 
and  when  lice  are  in  large  numbers  they  may  be  very  marked  and  sug- 
gestive of  “ scab,”  but  both  the  ked  and  the  Trichodectes,  though  the  latter 
is  very  small,  are  clearly  visible  to  the  naked  eye,  and  may  be  discovered 
by  opening  the  fleece  and  carefully  examining  the  surface  of  the  skin. 
Lice  may  coexist  with  scab,  consequently  discovery  of  keds  or  lice  do  not 
negative  the  existence  of  the  scab  mites. 

In  the  case  of  the  pig  the  irritation  is  sometimes  so  intense  that  the 
skin  is  severely  injured  by  the  animal’s  attempt  to  rid  itself  of  the  cause. 

The  treatment  of  lousiness  entails  thorough  cleansing  of  the  skin ; where 
practicable,  hair  or  wool  should  be  clipped,  and  the  whole  of  skin  washed  with 
soap  and  water.  Any  sheep  dip  effectual  for  scab  is  equally  so  for  lice,  and 
the  best  method  for  sheep  is  to  dip  them  twice  within  a fortnight.  Decoction 
of  tobacco  or  stavesacre,  mercurial  ointment,  simple  oily  preparation, 
paraffin,  and  arsenic  are  all  effectual,  though  some  require  great  care,  par- 
ticularly not  to  dress  too  large  a surface  at  once  or  to  use  the  dressing  of 
too  great  strength.  The  contaminated  surroundings  should  receive  attention, 
and  the  affected  animals  allowed  a liberal  diet. 


Lime. — Lime  is  an  essential  element  of  plant  food.  Every  crop  that 
is  grown  and  removed  from  the  soil  contains  a greater  or  less  quantity  of 
lime.  Some  crops  are  more  exacting  than  others  in  their  demands  upon 
lime.  Thus  a 2 -ton  crop  of  clover  contains  about  90  lb.  of  lime,  a 20- 
ton  crop  of  turnips  contains  80  lb.  of  lime,  a 25- ton  crop  of  mangels 
contains  45  lb.  of  lime,  a 2-ton  crop  of  meadow  hay  contains  40  lb.  of 
lime,  and  a 30-bushel  crop  of  beans  contains  about  30  lb.  of  lime.  The 
cereal  crops — such  as  wheat,  barley,  and  oats — will  each  contain  on  an 
average  crop  from  10  to  15  lb.  of  lime,  while,  strangely  enough,  a crop  of 
potatoes  will  contain  in  the  tubers  only  from  4 to  8 lb.  of  lime,  while  the 
amount  in  the  haulms  will  vary  greatly  according  to  whether  the  haulms 
are  of  dwarf  or  of  strong  growth.  The  importance,  therefore,  of  a due 
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supply  of  lime  in  the  soil  will  be  readily  understood.  Of  course,  wherever 
the  bulk  of  the  crops  are  consumed  on  the  farm  the  bulk  of  the  lime  will 
be  returned  to  the  soil  in  the  farmyard  manure,  but  that  is  in  a highly 
complex  organic  form  which  must  be  acted  on  by  myriads  of  soil  organisms 
before  the  fertilising  matter  in  the  dung  can  be  rendered  available  for  plant 
use.  A due  supply  of  lime  in  the  soil  is  therefore  of  the  first  importance 
in  furthering  the  work  of  the  soil  bacteria,  one  group  of  which  break  down 
these  complex  organic  forms,  and  these  are  followed  by  other  groups  of 
bacteria  which  convert  the  nitrogenous,  phosphatic,  potassic,  and  lime  com- 
pounds in  the  soil  into  forms  in  which  they  can  be  readily  available  to  the 
plants.  This  is  one  of  the  most  important  uses  served  by  lime  in  the  soil, 
and  this  also  explains  why  it  is  that  lime  can  always  be  most  profitably 
applied  to  soils  which  contain  a large  amount  of  organic  matter.  The  lime, 
by  providing  a base  for  the  soil  bacteria,  hastens  the  process  of  nitrification 
by  which  alone  the  fertilising  matter  in  the  soil  can  be  rendered  available  for 
plant  food.  That,  however,  is  not  by  any  means  the  only  use  of  lime  in  the 
soil,  as  it  also  neutralises  organic  acids,  and  tends  to  make  clay  soil  more 
open  and  friable,  while,  contrariwise,  it  tends  to  make  light  soils  more  close 
and  retentive.  It  is  also  essential  to  the  healthy  growth  of  turnips  on  land 
which  is  subject  to  finger-and-toe  disease  (see  Einger-and-Toe). 

Lime  is  obtained  from  limestone  rock,  which  is  plentiful  enough  in 
many  parts  of  the  country.  This  rock  consists  of  92  to  95  per  cent,  of 
calcium  carbonate,  the  balance  consisting  of  small  but  varying  percentages 
of  sulphate  of  lime,  phosphate  of  lime,  carbonate  of  magnesia,  alumina, 
oxide  of  iron,  and  silica.  This  limestone  is  burned  in  a kiln  in  order  to 
drive  off  the  carbon  dioxide  combined  with  the  calcium.  The  resulting 
product  is  known  as  caustic  lime,  quicklime,  shell  lime,  etc.,  and  should 
contain  about  90  per  cent,  of  calcic  oxide.  This  quicklime  may  be  treated 
in  different  ways.  It  may  be  mixed  with  soil  or  weeds  to  form  a lime 
compost ; it  may  be  slacked  with  water,  in  which  case  it  is  soon  reduced  to 
a powder ; it  may  be  ground  by  mechanical  means  to  a fine  powder ; or  it 
may  be  air-slacked  and  converted  into  mild  lime  by  long  exposure  to  air,  in 
which  case  it  absorbs  carbon  dioxide  and  returns  to  the  composition  of  the 
original  rock  excepting  that  it  is  now  in  powdered  form.  Each  of  these 
methods  of  utilisation  has  its  advocates. 

In  former  times,  when  higher  prices  were  obtained  for  farm  crops  than 
can  generally  be  realised  now,  and  when  the  science  and  practice  of 
economic  manuring  was  not  so  well  understood  as  they  are  now,  it  was 
quite  customary  for  farmers — particularly  those  on  the  strong  clay  lands 
— to  apply  a heavy  dressing  of  5 to  6 — or  even  more — tons  of  lime  per 
acre.  Many  farmers  set  themselves  to  give  their  land  a heavy  dressing  of 
lime  at  the  commencement  of  their  lease,  in  the  expectation  that  the 
improvement  to  be  effected  thereby  would  continue  all  through  the  lease. 
In  these  cases  the  quicklime  was  usually  laid  down  in  small  heaps  on  the 
field  after  or  before  a turnip  crop,  and  these  heaps  were  usually  covered 
with  soil,  so  that  the  lime  was  rapidly  slaked,  through  absorbing  the 
moisture  from  the  soil  as  well  as  through  absorbing  the  carbon  dioxide  from 
the  air.  After  being  slaked  in  this  way  it  was  then  spread  on  the  soil  as 
evenly  as  possible.  In  these  modern  times,  however,  when  the  prices 
obtainable  for  farm  crops  are  severely  restricted  by  free  imports  from 
colonial  and  foreign  countries,  and  when  the  science  and  practice  of 
economic  manuring  are  much  better  understood,  the  system  of  applying 
heavy  dressings  of  lime  is  much  less  frequently  practised.  Excepting  in 
the  case  of  the  very  strong  clays  where  the  action  of  lime  in  improving 
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the  physical  texture  of  the  soil  is  desired,  and  the  soil  itself  is  naturally  of 
a very  retentive  character,  the  application  of  such  heavy  dressings  is 
altogether  unprofitable.  Eor  one  thing,  these  heavy  dressings  injuriously 
affect  the  advantageous  soil  bacteria.  Eor  another  thing,  lime  is  readily 
soluble,  and  consequently  it  has  a marked  tendency  to  sink  into  the 
subsoil  and  be  washed  into  the  drains. 

In  recent  years  numerous  experiments  have  been  carried  out  by  way  of 
determining  these  points,  and  in  no  single  case  has  a dressing  of  even  4 
tons  of  lime  per  acre  proved  profitable,  even  when  the  results  were  known 
over  a series  of  years.  On  the  other  hand,  the  plan  of  mixing  lime  with 
soil  or  road-scrapings  for  the  purpose  of  forming  a compost  and  applying  that 
compost  to  the  land,  was  generally  successful.  The  quicklime  had  by  this 
process  of  composting  reverted  to  the  mild  form  of  carbonate  of  lime,  and  on 
account  of  the  labour  of  making,  mixing,  and  applying  the  compost, 
there  was  not  much  danger  of  the  amount  of  lime  applied  in  this  way 
being  excessive  or  wasteful.  As  it  became  known  that  smaller  dressings 
applied  at  more  frequent  intervals  gave  better  results  than  the  heavy 
dressings  intended  to  last  over  a long  series  of  years,  the  amount  of  the 
dressing  applied  at  any  one  time  was  generally  reduced. 

The  last  decade  of  the  nineteenth  century  witnessed  a further  advance 
in  the  knowledge  of  how  to  profitably  apply  lime  in  agriculture.  Bacteriolo- 
gists had  noted  that  a very  small  dressing  of  carbonate  of  lime  had  an 
immense  effect  in  the  way  of  stimulating  the  action  of  the  nitrifying  and 
other  advantageous  soil  organisms,  whereas  a larger  dressing  had  a much 
less  marked  effect.  As  these  soil  organisms  are,  or  should  be,  distributed  all 
over  the  soil,  it  followed  that  equality  of  distribution  was  a great  desidera- 
tum in  the  application  of  small  dressings  of  5 to  20  cwt.  per  acre.  This 
led  up  to  the  grinding  of  limeshells  to  a fine  powder  with  the  view  of  the 
lime  being  applied  in  these  small  dressings  by  means  of  a manure 
distributor.  This  ground  lime  was  applied  in  the  fresh  or  caustic  state,  but 
on  account  of  the  small  quantity  applied^and  the  fine  state  of  division,  it  was 
rapidly  converted  in  the  soil  to  the  carbonate  form.  The  application  of 
those  small  dressings  of  ground  lime  on  soils  that  were  in  good  manurial 
condition  produced  markedly  beneficial  results  in  the  way  of  stimulating 
the  growth  of  all  classes  of  crops.  Indeed,  even  a dressing  of  5 cwt.  per 
acre  produced  excellent  results,  and  10  cwt.  per  acre  was  about  the 
maximum  quantity  applied  except  when  dealing  with  finger-and-toe 
infested  soil,  when  the  quantity  had  to  be  raised  to  20  cwt.  per  acre.  This 
system  of  applying  lime  spread  rapidly,  particularly  in  the  northern  part 
of  the  kingdom.  Indeed,  so  successful  was  this  plan  of  applying  small 
annual  or  biennial  dressings  of  ground  lime,  that  whereas  at  the  beginning 
of  the  last  decade  of  the  nineteenth  century  there  was  not  a single  plant 
employed  in  the  grinding  of  lime  for  agricultural  purposes,  there  are  now 
numerous  limeworks  equipped  with  grinding  plant.  Its  greatest  drawback 
was  that  it  lent  itself  very  readily  to  adulteration,  so  that  it  was  never  safe  to 
buy  it  unless  with  a guarantee  of  at  least  75  per  cent,  calcic  oxide. 

During  these  years  the  agricultural  public  seemed  to  be  carried  away  with 
the  success  of  the  new  plan  of  using  ground  lime  in  small  quantities.  By  and 
by,  however,  many  of  them  came  to  consider  that  small  dressings  of  lime 
which  by  exposure  to  air  had  been  converted  to  the  carbonate  form  would 
give  equally  satisfactory  results,  and  be  decidedly  cheaper,  seeing  that  the 
cost  of  grinding  would  be  saved  while  the  risk  of  adulteration  would  be 
reduced  to  a minimum.  This  idea  was  tested  and  found  correct,  but  that 
plan  has  not  been  extensively  carried  out.  Quite  recently  the  idea  occurred  to 
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some  investigators, that  as  the  air-slacked  lime — carbonate  of  lime — was  iden- 
tical in  composition  with  the  original  limestone,  it  would  be  an  excellent 
plan  to  grind  the  limestone  to  a fine  powder,  just  as  basic  slag  is  ground 
to  a fine  powder,  by  way  of  rendering  the  phosphate  and  lime  in  it 
available  for  plant  food.  This  idea  was  first  tested  experimentally  in  1907, 
and  the  first  season’s  experiments  seemed  to  show  that  for  all  practical 
purposes  ground  limestone  was  about  as  good  as  ground  lime.  Further 
tests  on  a more  extensive  scale  will  be  required  before  this  point  can  be 
fully  elucidated,  but  there  seems  no  reason  to  doubt  that  ground  limestone 
can  be  made  to  serve  all  the  agricultural  uses  served  by  caustic  lime  or  by 
mild  lime.  Agriculturists  have  therefore  an  ample  variety  of  choice  as  to 
the  system  of  liming  they  shall  adopt.  The  old  plan  of  applying  heavy 
dressings  of  5 to  6 — or  more — tons  per  acre  is  now  practically  obsolete, 
except  in  cases  of  very  stiff  clay  where  the  improvement  in  the  physical 
condition  of  the  soil  can  be  made  to  balance  the  financial  deficiency  in 
results.  But  the  system  of  applying  small  dressings  in  the  form  of  ground 
lime  or  air-slacked  lime  rarely  fails  to  give  highly  profitable  results  on 
soils  which  are  in  good  manurial  condition  and  are  not  on  the  limestone  or 
chalk  subsoil,  where,  of  course,  liming  is  not  required. 

It  may  also  be  noted  that  basic  slag,  which  is  now  the  manure 
principally  used — along  with  potash — for  improving  poor  pasture  land  as 
well  as  lands  of  a moorish  or  peaty  character,  contains  in  addition  to  its 
phosphatic  matter  nearly  50  per  cent,  of  lime  and  lime  compounds.  There 
is  no  doubt  that  the  success  of  this  manure  is  largely  due  to  the  amount  of 
lime  it  contains. 


Lime-tree  or  Linden. — Most  of  the  genera  included  in  the 
Natural  Order  Tiliacese  are  tropical,  a single  genus  only,  Tilia,  repre- 
senting the  family  in  the  northern  temperate  zone. 

The  only  species  indigenous  to  the  United  Kingdom  is  the  linden,  or 
common  lime  {Tilia  europoea,  Linn.),  which  is  probably  native  to  Southern 
England  and  perhaps  to  Ireland  (Bentham).  The  range  of  this  tree  extends 
over  the  greater  part  of  Europe,  except  the  extreme  north,  and  across 
Eussian  Asia  to  the  Altai.  It  varies  so  much  in  the  size  of  the  leaves, 
their  downy  surface  and  the  shape  of  the  fruit,  as  to  have  caused  some 
botanists  to  distinguish  more  than  one  species,  but  it  is  probable  that  the 
kinds  named  T.  parvifolia,  the  universal  form  in  Northern  Europe,  and  T. 
grandifolia  from  Southern  Europe,  are  only  climatic  varieties  of  the  same 
tree. 

Subject  to  such  variation,  the  European  lime  may  be  described  as  a 
lofty  tree,  perhaps  the  loftiest  of  all  the  broad-leaved  trees  of  Europe. 
Leaves,  alternate,  stalked,  with  deciduous  stipules,  broadly  heart-shaped  or 
nearly  orbicular,  pointed,  often  oblique,  serrate  on  the  edge,  glabrous  above, 
more  or  less  downy  beneath.  Flowers,  greenish-white,  very  fragrant,  in 
cymes  on  axillary  peduncles,  each  of  which  bears  a long,  leaf-like  bract. 
Sepals  and  petals  five,  stamens  numerous  in  several  loosely  cohering  clusters. 
Ovary  globular,  five-celled,  with  two  ovules  in  each  cell ; style  single,  with 
five-toothed  stigma.  Fruit,  a small  round  nut  containing  one  or  two  seeds. 

The  lime  is  not  fastidious  about  soil,  but  the  finest  specimens  can  only 
be  produced  on  deep,  strong  loam  in  moderately  sheltered  situations.  It 
has  a tendency  to  branch  into  several  heads,  which  should  be  checked  by 
timely  pruning.  This  tree  is  never  planted  in  Britain  except  for  ornament, 
as  its  timber,  though  attaining  an  immense  bulk,  is  so  light  and  perishable 
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as  to  be  of  little  value  except  for  pulping.  It  is  also  used  for  the  sounding 
boards  of  pianos.  Pliny,  however,  held  it  in  higher  esteem,  declaring  that 
it  was  turned  to  a thousand  uses  {Hist.  Nat.  xviii.  28),  especially  for  making 
military  shields  (xvi.  40).  He  also  mentions  the  inner  bark  (xvi.  9),  whence 
ropes  and  bast  have  been  made  from  immemorial  time,  and  which  still  has 
considerable  commercial  value.  We  derive  our  chief  supply  of  bast  from 
Eussia,  whence  it  is  shipped  at  Archangel  in  the  form  of  plaited  mats. 
Evelyn  declared  the  wood  of  lime  to  be  “ convenient  for  any  use  that  the 
willow  is  . . . and  the  extraordinary  candor  and  lightness  has  dignified  it 
above  all  the  Woods  of  our  Forest  in  the  hands  of  the  Eight  Honourable  the 
White  stave  Officers  of  His  Majesties  Imperial  CourH 

If  the  lime-tree  is  of  small  importance  in  British  forestry,  its  fine  stature, 
grateful  shade,  and  delicious  fragrance  have  ensured  for  it  a frequent  place 
in  park  scenery.  It  is  especially  well  suited  for  planting  in  avenues,  both 
in  the  country  and  in  towns  of  moderate  size ; but  the  enormous  growth  of 
London  has  so  altered  the  atmosphere  as  to  cause  limes  to  shed  their  leaves 
prematurely,  which  mars  their  beauty  and  stunts  their  growth.  The  famous 
thoroughfare  and  promenade  in  Berlin — Unter-den-Linden — is  only  one  of 
many  fine  examples  of  the  use  of  this  tree  in  street  planting,  and  it  came 
into  fashion  for  pleached  alleys  in  gardens  during  the  reign  of  Louis  xiv. 
The  blossoms  of  lime-trees,  which  appear  in  July,  are  rich  in  nectar  and 
much  frequented  by  bees,  the  honey  obtained  being  very  dark  in  colour. 

In  planting  limes,  care  should  be  taken  only  to  use  plants  raised  from 
seed.  Plants  obtained  by  layering  have  a tendency  to  run  to  branch  and 
twig  instead  of  growing  to  stem.  A guarantee  should  therefore  always  be 
taken  from  the  nurseryman  that  he  supplies  only  seedlings.  Seed  is  usually 
obtained  with  greatest  certainty  from  the  Continent,  and  should  be  sown  at 
once  to  ensure  a regular  crop,  otherwise  some  seeds  will  lie  a year  in  the 
ground  before  germinating.  The  drills  should  be  about  8 inches  apart,  and 
the  seed  covered  to  a depth  of  ^ inch.  The  seedlings  should  be  moved  into 
nursery  lines  at  a year  old,  carefully  pruned  from  time  to  time  to  preserve 
upward  growth,  and  they  will  be  ready  to  plant  out  at  three  or  four  years 
old,  though  the  lime  stands  transplanting  when  of  considerable  size  better 
than  most  trees.  . 

It  may  be  noted  that  Linnaeus,  the  revered  father  of  modern  botany, 
derived  his  name  from  lin,  the  Swedish  name  for  this  tree. 

Professor  Sargent  recognises  six  species  of  linden  in  North  America,  all 
nearly  resembling  the  European  species  in  foliage,  flower,  and  fruit.  Tilia 
americana  is  the  largest  of  them,  attaining  a stature  sometimes  of  120  to  130 
feet. 


Lincoln  Sheep. — This  is  one  of  the  largest  breeds  of  sheep 
in  England.  In  respect  to  mutton  supply,  it  probably  produces  as 
heavy  weight  as  any  breed  we  have,  whilst  no  breed  excels  it  in  respect 
to  the  weight  of  its  fleece.  Immense  weights  of  wool  are  grown,  up  to 
26  or  28  lb.  per  sheep. 

The  history  of  this  grand  breed  of  sheep  goes  back  for  many  years. 
There  are  records  extant  which  give  information  as  to  the  existence  of  the 
present-day  flocks  since  the  years  1740  and  1755.  These  are  the  dates  to 
which  Messrs.  J.  E.  Casswell’s  and  Tom  Casswell’s  flocks  can  be  traced. 
Mr.  Henry  Dudding’s  flock  of  Eiby  Grove  goes  back  to  nearly  the  same 
date.  These  three  flocks  have  never  been  entirely  dispersed,  in  fact  it 
may  be  said  that  they  have  descended  from  father  to  son  in  direct  descent. 
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To  the  progenitors  of  the  gentlemen  mentioned  above,  and  to  the 
Kirkhams,  the  Chaplins,  the  Clarks,  the  Marshalls,  the  Needhams, 
the  Creethams,  etc.,  of  former  date,  the  owners  of  the  breed  at  the  present 
time  are  indebted  for  their  great  efforts  in  the  work  of  improvement. 
Not  only  did  these  older  breeders  with  indomitable  will  persist  in  a course 
of  careful  selection  and  breeding,  but  their  successors,  amongst  whom  may 
be  mentioned  those  named  in  the  preceding  paragraph,  together  with  the 
Wrights,  the  Cartwrights,  the  Howards,  Smith  of  Crop  well  Butler,  Vezey, 
Pears,  Mackinder,  and  the  Deans  of  Dowsby,  have  one  and  all  proved 
themselves  in  their  respective  time  to  be  worthy  successors  of  those 
whose  names  stand  above  in  the  great  work  of  perpetuating  and  increasing 
the  value  and  the  quality  of  this  the  most  notable  breed  of  sheep  that  is  at 
the  present  time  owned  by  the  British  flockmaster. 

Many  of  our  present-day  breeders  are  prone  to  think  far  too  little  of  the 
lengthened  pedigree  or  continuous  straight  breeding  of  the  older  breeds  of 
British  sheep.  There  is  distinct  evidence  of  the  existence  of  this  breed 
given  above  for  nearly  approaching  two  hundred  years,  and  from  the  fact 
that  we  have  a definite  date,  1740,  mentioned,  we  have  before  us  a 
certainty  that  right  away  since  that  date  the  leading  flocks  of  this  breed 
have  been  in  the  hands  of  breeders  who  were  always  moving  on  in  the 
road  of  improvement.  In  Bakewell’s  time,  and  just  subsequently,  there  is 
no  question  but  that  the  owners  of  the  breed  availed  themselves  of  the  use 
of  the  sires  produced  by  that  noted  and  world-renowned  breeder,  in  fact 
Mr.  Henry  Budding’s  grandfather  was  one  of  that  progressive  quartette 
that  hired  a Bakewell  ram  for  the  season,  with  a limited  number  of  ewes, 
at  the  then  record  price  of  1000  guineas. 

That  the  Lincoln  has  a dash  of  Bakewell’s  improved  Leicester  in  its 
combination  is  known  and  admitted,  but  the  time  that  has  expired  since 
this  indroduction  of  blood  is  more  than  a century,  consequently  it  has 
become  so  thoroughly  amalgamated  that  the  breed  is,  without  question, 
absolutely  a pure  one. 

Further  evidence  of  its  importance  in  years  gone  by  is  present  in  many 
different  forms.  It  is  not  hearsay  evidence  upon  which  these  breeders 
base  their  prominent  position,  as  owners  of  a breed  of  sheep  that  ranks 
second  to  none  in  its  relation  to  the  mutton  and  wool  production  both  of 
this  country  and  in  many  of  those  abroad,  and  in  the  colonies.  We  have 
before  us  a paper  printed  in  the  year  1812,  in  which  are  the  annual 
announcements  of  the  then  leading  breeders  of  the  time,  and  the  places  at 
which  their  stud  rams  for  sale  could  be  inspected  and  hired  for  the  season. 
These  breeders,  many  of  whose  names  are  familiar,  and  whose  direct 
descendants  are  owning  the  same  flocks  now,  including  Mr.  Tom  Casswell, 
who  dates  his  advertisement  from  Pointon,  now  the  residence  of  his 
successor,  Mr.  Thomas  Casswell,  mentioned  above.  Then  there  is  Mr. 
Budding’s  announcement,  dated  from  the  old  home  of  the  Budding  family 
at  Panton,  from  which  place  the  present  owner  of  the  Kiby  flock  took  the 
old  flock  to  Eiby  some  forty  years  ago.  Mr.  Charles  Casswell,  another  of 
the  leading  breeders  of  those  days,  has  also  his  announcement,  and  so  has 
Mr.  Gr.  Casswell,  both -progenitors  of  families  represented  by  the  present- 
day  breeders.  Messrs.  W.  M.  Gill,  Mr.  E.  Astey,  Messrs.  Green,  T. 
Pilley,  and  Mr.  Healy  have  also  their  announcements  in  the  same 
publication. 

We  have  before  us  in  this  brief  summary  undisputed  evidence  of  the 
importance  of  the  Lincoln  sheep  in  the  year  1812,  and  if  we  trace  its 
career  right  down  to  the  present  day,  we  find  that  the  same  prominence 
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given  to  the  annual  auction  sales  nowadays  (which  have  taken  the  place 
of  the  ram  lettings  in  former  days)  continues. 

Another  very  interesting  point,  and  one  which  confirms  the  importance 
of  the  breed  from  the  stud  point  of  view,  is  that  the  writer  has  before  him 
a record  of  the  ram  lettings  held  by  Mr.  G.  Casswell,  the  grandfather  of 
Mr.  J.  E.  Casswell;  these  date  away  back  to  the  year  1837,  and  in  that 
year,  it  is  worthy  of  notice,  a ram  was  let  for  the  sum  of  <£90.  This  is  of 
particular  interest,  because  so  many  representatives  of  other  breeds  have 
tried  in  a way  to  belittle  the  enormous  prices  that  Lincoln  sheep  have 
realised  in  our  own  days,  by  public  auction,  i.e.  twice  Mr.  Henry  Dudding 
has  realised  1000  guineas,  and  once,  in  the  year  1906,  1450  guineas, 
and  again  in  1907,  900  guineas.  High  as  these  prices  are,  the  records 
before  us  simply  show  that  they  are  but  a continuance  of  the  equally 
high  prices  realised  right  away  back  to  the  earlier  years  of  the  last 
century.  Eor  instance,  we  have  before  us  a record  of  that  noted  flock 
owned  by  Mr.  T.  Kirkham,  in  which  the  letting  value  of  rams  is  clearly 
shown.  In  1853  the  average  for  105  was  £11,  7s.  4d. ; in  1859,  124 
averaged  £14,  14s. ; in  1864,  150  averaged  £22,  12s.  4d.,  and  other 
equally  important  averages  could  be  quoted.  In  1860,  70  guineas  was 
paid  for  the  hire  of  two  rams  bred  by  this  breeder ; in  1864,  one  shearling 
was  let  for  the  sum  of  160  guineas,  two  or  three  others  making  over  the 
century. 

The  ram  Volunteer  mentioned  above,  to  which  many  of  the  best 
strains  of  the  present-day  blood  trace,  in  addition  to  being  let  for  160 
guineas,  afterwards  earned  no  less  than  £536  in  five  years  for  its  hire. 

Enough  has  been  said  to  show  that  the  high  prices  realised  by  the 
Lincoln  sheep  at  the  present  time  are  not  the  result  of  a fresh  fad 
or  passing  fancy,  but  the  continuance  of  the  same  position  they  held  in 
years  gone  by. 

We  now  come  down  to  the  seventies,  a period  during  which  the  breed 
of  Lincoln  sheep  enjoyed  a period  of  prosperity  fully  equal  to  the  demand 
they  have  experienced  from  the  Argentine  during  the  past  ten  or  twelve  years. 
This  was  the  period  in  which  the  New  Zealander  was  the  chief  purchaser 
of  sheep  for  abroad.  At  the  Panton  sale,  these  breeders  were  present  in 
great  force,  and  they  paid  enormous  prices  for  the  special  sheep  bred  there, 
bidding  one  against  the  other,  and  taking  a large  number  of  rams  from 
that  flock,  owned  then  as  now  by  Mr.  Dudding,  also  at  the  same  time  others 
from  the  Kirkhams  and  the  Casswells.  Amongst  the  prices  realised  in 
those  days  we  note  77  guineas  was  paid  in  1872  for  yearling  rams, 
and  Mr.  Clarke  gave  100  guineas  for  another  two-shear.  These  were  at 
the  Biscathorpe  sale,  the  average  for  120  head  in  that  year  was  £25, 11s.  fid. ; 
in  the  succeeding  year,  seventy  sheep  were  sold  making  an  average  of 
£35,  17s.  7d. ; Mr.  J.  H.  Casswell  gave  92  guineas,  Mr.  Williams  80  guineas, 
and  Mr.  T.  Eussell,  from  New  Zealand,  took  thirteen  at  an  average  of 
£24,  14s.  per  head. 

In  the  year  1874,  at  Biscathorpe,  Mr.  Dudding  gave  200  guineas  for  a ram, 
and  Mr.  Clark  £183, 15s.  for  another.  These  prices  have,  with  some  periods 
of  ups  and  downs,  continued  until  the  present  day,  when  the  averages  have 
reached  a higher  range  than  ever  before,  owing  to  the  enormous  demand 
that  has  been  experienced  from  the  Argentine,  the  importance  of  which  is 
fully  justified  by  the  record  of  export  certificates  issued  by  the  Association 
(which  was  formed  in  the  year  1892)  during  the  past  three  years,  i.e.  3566 
in  1907,  6928  in  1906,  and  4855  in  1905. 

During  the  last  two  hundred  years  the  Lincoln  sheep  has  unquestionably 
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been  mightily  improved.  A present-day  breeder,  who  has  been  closely 
associated  with  the  breed  for  fifty  years,  says  that  owing  to  careful  selection 
and  management,  the  type  has  been  changed  from  a fat,  big  sheep  with 
not  over  much  wool,  to  a sheep  with  plenty  of  bone  and  immense  depth  of 
lean  flesh,  and  a very  heavy  fleece  of  fine,  lustrous  wool,  with  great  length 
and  thickness  of  staple. 

The  reader  may  ask  how  it  is  that  during  the  long  period  of  nearly 
two  hundred  years  this  breed  has  gained  and  kept  so  large  a share  of  the 
export  demand  ? 

The  reply  might  occupy  pages,  for  facts  without  number  could  be 
quoted  to  show  that  wherever  the  Lincoln  sheep  has  been  taken  the  result 
— to  the  importing  colony  or  country — has  been  an  immediate  improvement 
in  respect  to  the  mutton  produced  and  also  the  wool. 

It  may  be  said,  without  giving  undue  preference  to  the  breed,  that  the 
present-day  position  of  the  New  Zealand  mutton  and  lamb  in  the  British 
market  dates  from  the  time  when  the  importation  of  Lincoln  sheep  to  New 
Zealand  had  had  time  to  make  its  influence  felt.  No  greater  fallacy  exists 
than  that  the  high  quality  of  the  New  Zealand  mutton  is  owing  to  the  Down 
breeds  of  sheep.  This  is  not  so,  for  the  official  statistics  of  New  Zealand  show 
that  the  white-faced  breeds,  headed  by  the  Lincoln,  are  those  to  which  this 
credit  must  be  given.  The  same  result  has  been  secured  in  the  Argentine. 
Previous  to  the  time  when  the  Lincoln  sheep  were  taken  to  the  Argentine 
in  any  considerable  number,  that  country’s  production  of  wool  and  mutton 
was  infinitesimal  as  compared  with  the  present  date,  and  the  value  of  the 
carcass  there,  from  a mutton  point  of  view,  was  simply  nil. 

During  the  past  twenty-five  years  a total  transformation  has  come  over 
that  country,  and  at  the  present  time  the  Argentine  mutton  is  rapidly 
reaching  the  highest  degree  of  excellence  of  the  mutton  imported  to  this 
country,  and  the  position  occupied  by  its  cross-bred,  both  in  flesh  and  wool, 
the  resultant  produce  of  the  Lincoln  upon  the  native  sheep,  is  such  as 
proves  beyond  dispute  that  the  result  of  this  notable  transformation,  so 
greatly  to  the  benefit  of  the  Argentine  estanciero,  is  due,  and  due  only,  to 
the  Lincoln  breed. 

A reference  has  been  made  to  the  establishment  of  the  Association,  of 
which  Sir  J.  H.  Thorold,  Bart.,  has  been  the  popular  President  all  through, 
and  it  may  be  remarked  that,  largely  owing  to  the  efforts  of  the  Association, 
the  area  of  the  demand  for  the  Lincoln  sheep,  the  more  full  appreciation  of 
its  undoubted  qualities  and  merits  at  home  and  abroad  as  being  the 
biggest  producer  of  mutton  and  wool  combined,  is  due. 

The  Association’s  annual  sales,  which  are  held  at  Lincoln,  form  the 
great  centre  of  attraction  for  the  export  buyers,  and  those  breeders  who 
hold  annual  sales  at  home  continue  to  secure  year  after  year  the  same 
valued  support. 

The  combination  of  interests  represented  by  the  Association  is  an  all- 
important  one,  and  one  cannot  close  this  reference  to  the  breed  without 
urging  to  the  fullest  extent  possible  the  utmost  need  of  the  continuation 
of  the  work  which  has  been  so  successfully  initiated  and  carried  out  since 
the  Association  was  established,  and,  we  may  remark,  since  the  great-great- 
grandfathers of  the  present-day  breeders,  in  their  great  foresight,  recognised 
the  high  merit  and  quality  of  their  Lincoln  sheep. 

One  other  point  must  be  touched  upon,  for  it  is  all-important  at  the 
present  day  when  early  maturity  and  quick  production  of  meat  is  so 
essential  to  the  profitable  keeping  of  sheep,  and  the  best  and  most  emphatic 
way  in  which  this  can  be  emphasised  is  by  a perusal  of  the  following 
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table,  which  has  been  specially  compiled  for  this  pnblication,  and  which 
gives  the  average  daily  gains  of  not  a selected  few,  but  of  the  whole  of 
the  exhibits  made  by  the  Lincoln  breeders  at  Smithfield  Show  for  the 
past  ten  years.  ISTo  better  way  than  this  has  occurred  to  the  writer  to 
emphasise  this  aptitude  for  rapid  production  of  high-class  mutton. 

Lincolns. 


Wether  Lambs  not  exceeding  twelve  months  old. 


Year  of 
Exhibition. 

Number  of 
Entries  Present. 

Average  Daily 
Gain  of  Whole 
Class. 

Individual  Daily  Gains. 

Highest. 

Lowest. 

oz. 

oz. 

oz! 

1898  .... 

5 

11-05 

11-51 

10-81 

1899  .... 

4 

11-00 

11-62 

10-38 

1900  .... 

4 

10-31 

10-70 

9'-83 

1901  .... 

3 

11-81 

12-37 

10-70 

1902  . . . . 

4 

11-74 

12-18 

11-06 

1903  .... 

4 

11-11 

11-59 

10-60 

1904  .... 

4 

12-03 

12-81 

11-12 

1905  . 

5 

11-97 

12-36 

11-20 

1906  .... 

2 

10-68 

11-64 

9-82 

1907  .... 

3 

10-71 

11-30 

10-32 

Average  for  ten  years 

38 

11-27 

12-81 

9-82 

Wethers  above  twelve  and  not  exceeding  twenty-four  months  old. 


Year  of 
Exhibition. 

Number  of 
Entries  Present. 

Average  Daily 
Gain  of  Whole 
Class. 

Individual  Daily  Gains. 

Highest. 

Lowest. 

oz. 

oz. 

oz. 

1898  . . 

5 

8-20 

8-90 

7-66 

1899  .... 

4 

8-24 

8-37 

8-10 

1900  .... 

4 

8-32 

9-12 

7-91 

1901  .... 

4 

8-55 

9-00 

8-27 

1902  .... 

4 

8-40 

8-96 

7-84 

1903  .... 

4 

8-31 

8-54 

8-03 

1904  .... 

4 

8-62 

8-67 

8-13 

1905  .... 

4 

8-15 

8-50 

7-26 

1906  .... 

3 

8-27 

8-82 

7-73 

1907  .... 

4 

8-10 

9-02 

7-50 

Average  for  ten  years 

40 

8-26 

9-12 

7-26 

Lincolnshire  Red  Shorthorn  Cattle.  — Although 
Lincolnshire  red  shorthorn  cattle  have  in  late  years  attained  to  the  dignity 
of  an  independent  breed  with  a herd-book  of  their  own  and  classes  at  the 
Eoyal  Show,  they  are  substantially  a branch  of  the  great  shorthorn  family. 
Many  of  the  animals  are  indeed  eligible  for  Coates’  herd-book  as  well  as 
their  own.  Precisely  when  shorthorn  blood  was  first  introduced  into 
Lincolnshire  is  not  known  for  certain,  but  it  must  have  been  in  the  very 
early  days  of  the  improvement  of  the  great  Teeswater  breed,  for  Culley  in 
the  second  edition  of  his  well-known  book,  published  in  the  year  1792, 
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remarks  that  in  a journey  through  the  county  in  1784  he  was  happy  to 
find  that  many  sensible  breeders  had  improved  their  breed  of  shorthorn 
cattle  very  much  since  his  tour  in  the  county  ten  years  before,  by  using 
good  bulls  and  heifers  brought  from  the  counties  of  Durham  and  York  on 
both  sides  of  the  Tees.  That  was,  of  course,  where  the  improved  shorthorns 
originated,  and  the  fact  that  Gulley  used  the  name  shorthorn  in  reference 
to  the  Lincolnshire  cattle  may  be  taken  as  good  evidence  that  they  were 
recognised  as  such  considerably  before  the  time  at  which  he  wrote.  Mr. 
Arthur  Young,  in  his  report  to  the  Board  of  Agriculture,  published  some 
time  later,  confirms  what  Gulley  said,  and  mentioned  that  Mr.  Thomas 
Turnell  of  Eeasby,  Wragby,  had  considerably  before  the  beginning  of  the 
nineteenth  century  an  excellent  herd  of  cattle  of  medium  size  which 
“originally  came  from  the  neighbourhood  of  Darlington.”  These  would, 
no  doubt,  have  been  of  the  pure  shorthorn  type  as  distinguished  from 
crosses  from  the  shorthorn.  Mr.  TurnelFs  cattle  were  of  a deep  cherry- 
red  colour — “ Turnell’s  Eeds  ” they  are  called  by  all  the  early  writers — 
and  there  is  evidence  that  they  had  a good  deal  to  do  with  setting  the 
fashion  for  colour,  and  also  with  fixing  the  type  of  the  Lincolnshire  cattle 
of  those  days.  They  grew  much  more  quickly  than  the  average  of  the 
native  cattle,  and  had  also  a greater  aptitude  to  fatten. 

To  understand  the  influence  which  these  cattle  would  have  on  the 
native  stocks,  it  is  necessary  to  remember  that  the  Lincolnshire  native 
animals  of  those  days  were,  on  the  authority  of  more  than  one  old  writer, 
big  and  coarse  in  their  frames,  rather  high  on  their  legs  and  light  in  their 
quarters.  Although  they  were  generally  red  and  horned,  the  horns  would 
no  doubt  be  of  a larger  and  plainer  type  than  in  the  case  of  the  new 
shorthorn  breed,  and,  as  in  the  case  of  the  general  form  and  type  of  the 
animals,  would  lend  themselves  to  improvement.  It  can  easily  be  realised 
with  what  alacrity  the  more  enterprising  of  the  stockowners  of  the  county 
would  take  up  shorthorn  crossing  when  once  the  increased  commercial 
value  of  the  new  breed  which  had  appeared  in  the  north  had  been 
perceived.  Eor  at  this  time  it  must  be  remembered  there  was  a great 
spurt  for  improvement  in  all  directions.  Beef  of  the  best  class  was  getting 
more  and  more  valuable,  and  in  order  to  rear  bullocks  properly  it  was 
necessary  that  the  cows  should  be  as  good  milkers  as  possible.  Arthur 
Young,  in  his  report  already  referred  to,  mentions  that  Mr.  Turnell  let  out 
his  improved  bulls  at  one  guinea  per  service,  and  “ had  many  cows  sent  to 
them.”  Other  prominent  breeders  who  were  identified  with  the  improve- 
ment of  Lincolnshire  cattle  in  the  early  days  would  no  doubt  have  had  a 
similar  experience.  Amongst  others  who  are  mentioned  in  this  connection 
were  Baumber  of  Somersby;  Gartwright  of  Tathwell;  Oliver  of  Eresby; 
and  Lord  Willoughby  de  Eresby,  the  latter  being  the  means  of  introducing 
the  new  reds  into  the  extreme  south  of  the  county. 

Further  importations  of  shorthorns  into  Lincolnshire  are  known  to 
have  been  made  in  later  times,  particularly  in  1810,  when  three  bulls  were 
bought  at  Mr.  Gollings’  great  sale  in  that  year.  These  bulls  were  ex- 
tensively used,  and  must  also  have  done  a great  deal  of  good  in  further 
building  up  and  perfecting  the  Lincolnshire  type  of  shorthorn.  In  later 
years,  Messrs.  Ghatterton  of  Stenigot,  through  two  generations,  did  much  to 
improve  and  maintain  the  character  and  type  of  the  red  cattle.  In 
particular,  they  effected  two  out  crosses  which  proved  of  great  value.  The 
one  was  in  sending  a famous  cow  bred  by  Mr.  Goulam  of  Withern  to  Lord 
Exeter’s  noted  Gambridge  Duke  5th ; and  the  other  was  in  sending  later 
one  of  their  best  cows  to  Mr.  Deane  Willis’  Windsor  Benedict.  The  result 
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in  both  cases  was  a great  success,  the  bulls  from  each  union  having  done 
great  service  to  the  breed.  Messrs.  Burtt  of  Welbourne,  who  owned  one  of 
the  oldest  herds  of  the  breed,  also  played  a most  useful  part  in  furthering 
the  welfare  of  the  red  breed.  Their  cattle,  under  the  name  of  the  ‘‘  Old 
Welbourne  Eeds,”  had  much  influence  for  good  in  the  south  and  centre  of 
the  county.  In  this  way  was  the  breed  built  up,  and  on  shorthorn  lines  it 
has  continued  to  be  maintained  ever  since. 

The  modern  Lincolnshire  red  shorthorns  as  they  are  seen  at  the  Eoyal 
Show  (where  they  had  separate  classes  provided  for  them  for  the  first 
time  at  Cardiff  in  1901),  or  at  any  of  the  shows  in  their  native  county, 
are  exceedingly  purpose-like  animals.  They  are  perhaps  not  so  neat  or 
pretty,  or  so  generally  good  in  their  backs  as  their  neighbours  in  the 
ordinary  shorthorn  ring,  but  they  are  generally  very  good  in  their  quarters 
and  ribs,  and  very  pleasing  in  their  heads  and  general  conformation.  The 
horns,  as  in  the  case  of  the  Coates’  shorthorns,  are  short  and  thick  rather 
than  long,  the  tips,  in  the  case  of  the  cows  at  any  rate,  have  usually  a 
slight  turn  upwards.  In  the  case  of  the  bulls  it  is  always  a recommenda- 
tion for  the  horns  to  come  out  of  the  head  flattish  in  shape  rather  than 
round,  absolutely  round  horns  being  apt  to  get  too  strong  and  coarse. 
Moreover,  such  horns  incline  to  point  upwards  in  time,  and  this  may  cause 
trouble  with  cows  at  calving  times.  The  great  majority  of  the  cow^s  have 
excellent  bags — better,  as  a rule,  than  can  be  seen  in  ordinary  shorthorns 
of  the  same  class.  This  is  a point  that  Lincolnshire  breeders  have  always 
Tightly  insisted  upon,  and  they  claim  that  their  cattle  are  not  only  good 
beef  animals,  but  when  properly  selected  and  bred  can  be  made  most 
valuable  for  dairy  purposes.  This  latter  claim  has  been  more  than  fully 
vindicated  by  Mr.  Evens  of  Burton,  near  Lincoln,  who,  with  his  pure-bred 
Lincolnshire  red  cows,  has  established  something  like  a record  in  a milking 
sense.  Mr.  Evens  started  dairying  in  1885  (the  ordinary  system  of 
breeding  and  rearing  sale  animals  had  been  followed  on  the  farm  up  to 
that  time),  and  in  the  same  year  he  began  to  keep  a milk  record  of  his 
cows,  the  milk  of  each  animal  being  carefully  weighed  morning  and  night. 
That  system  has  been  continued  up  to  the  present  time  with  the  most 
satisfactory  results.  In  the  year  1890,  for  example,  thirty-one  cows  calving 
in  that  year  averaged  740  gallons  of  milk  per  cow.  In  the  year  1891  the 
average  for  thirty-five  cows  was  720  gallons;  in  1892  the  average  for 
thirty-four  cows  was  795  gallons;  and  in  1893  the  average  for  thirty-eight 
cows  was  732  gallons.  There  was  a pretty  steady  increase  in  the  average 
yield  up  to  1899,  when  the  wonderful  average  of  860  gallons  for  thirty- 
four  cows  was  reached.  The  record  has  remained  fairly  steady  ever  since, 
fifty-four  cows  in  1905  (including  fifteen  first-calf  heifers)  averaging 
816  gallons.  Individual  cows  during  these  years  have  been  giving  up  to 
14,000  lb.  of  milk  per  annum,  which  in  itself  is  a record  that  could  hardly 
be  excelled,  even  by  the  regular  dairy  breeds. 

Mr.  Evens  has  also  shown  Lincoln  red  cows  at  all  the  recent  dairy 
trials  of  late  years,  and  his  animals  have  been  uniformly  successful 
wherever  they  have  been  shown. 

Thus  the  record  of  the  herd  at  the  London  Dairy  Show  includes  one 
challenge  cup,  three  champion  cups,  fifteen  medals,  and  thirty -four  prizes, 
including  first  for  best  group  of  three  dairy  cows  in  milk  in  1900  and 
1901.  At  the  Bath  and  West  of  England  Show,  Burton  cows  won  first 
prize  at  the  milking  trials  for  three  years  in  succession,  while  at  the 
Eoyal  Show  they  have  been  equally  successful,  winning  first  and  second 
prizes  against  all  breeds  in  1898,  1899,  and  1904.  At  the  Tring  milking 
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trials,  which  are  the  largest  of  the  kind  in  the  United  Kingdom,  three 
firsts  and  one  second  have  been  won  in  the  last  four  years.  The  four 
cows  which  were  entered  for  these  tests  averaged  71  lb.  each  of  milk  per 
day.  Mr.  Evens  has  also  won  prizes  with  his  Lincoln  red  cows  at  Dublin 
and  numerous  other  shows,  and  as  his  success  in  this  respect  has  been 
somewhat  remarkable,  no  excuse  is  needed  for  reproducing  the  following 
table  of  the  milk  yield  of  the  herd  for  1906.  The  only  thing  that  need 
be  said  in  regard  to  the  table  is  that  it  is  not  a special  one  in  any  way, 
but  is  simply  the  ordinary  figures  of  the  herd  for  the  year  : — 

Burton  Herd  of  Lincolnshire  Eed  Shorthorns:  Milk 
Yield  of  Cows  Calving  in  1906. 


Cow’s 
Number 
in  Stall. 

Name  of  Cow. 

Date  of 
Calving, 
1906. 

Calf. 

Total 
Yield 
in  Lbs. 

Days 

in 

Milk. 

Average 
per  Day. 

24 

C.  Star  VI 

Jan.  7 

1st 

5,260 

266 

19-7 

35 

Ruby  Spot  III. 

„ 16 

1st 

5,701 

280 

20-3 

40 

Lady  Burton 

,,  22 

7 th 

9,307 

287 

32-7 

11 

Prophetess  IV. 

,,  24 

1st 

5,033 

228 

22-0 

23 

Plenty  III 

Feb.  8 

1st 

7,680 

315 

24-3 

33 

Cork  II 

Mar.  3 

6th 

8,730 

287 

30-4 

20 

Royal  Maid  II.  . 

,,  13 

1st 

6,010 

266 

22-5 

14 

Josephine  IV.  . 

.,  28 

2nd 

6,864 

245 

28-0 

30 

Violet  ..... 

„ 29 

4 th 

7.436 

280 

26-5 

31 

Peony  III.  .... 

„ 30 

2nd 

10,197 

370 

27-5 

21 

Coa  Fox  IV.  ... 

A])ril  2 

1st 

6,756 

315 

21-4 

16 

Cork  III 

,,  12 

3rd 

8,828 

252 

35-0 

25 

Chance  IV.  . 

3 5 

4th 

13,214 

365 

36-2 

23 

Primrose  II.  ... 

,,  20 

4th 

14,828 

455 

32-5 

36 

Fuchsia  .... 

,,  24 

5th 

8,167 

308 

26-5 

28 

Ruby  Spot  II. 

,,  24 

3rd 

6,884 

294 

23-4 

2 

Bounty  IV.  . 

May  2 

3rd 

7,990 

294 

27-1 

39 

Saltfleet  Favourite 

,,  7 

4th 

5,718 

224 

25-5 

6 

Prophetess  II. 

„ 20 

4th 

8,097 

308 

26-2 

12 

Iris 

,,  21 

6th 

10,392 

287 

36-2 

10 

Quality  III 

June  11 

3rd 

7,732 

322 

24‘0 

17 

Dolly  II 

,,  15 

5th 

8,946 

301 

29-7 

26 

Cork  V 

,,  21 

1st 

5,045 

280 

18-0 

8 

Beauty  II 

,,  23 

2nd 

16,018 

500 

32-0 

27 

Fleet  IV 

,,  26 

2nd 

7,665 

350 

21-9 

34 

Jessie  V 

J Illy  4 

4th 

7,437 

259 

28-7 

4 

Dairymaid  III.  . 

n 9 

7 th 

9,749 

378 

25-7 

35 

Nancy  IV.  .... 

,,  25 

3rd 

9,810 

308 

31-8 

32 

Star  IV 

„ 30 

3rd 

11,165 

350 

31-9 

13 

Rose  V 

Aug.  3 

2nd 

4,781 

245 

19-5 

9 

Nancy  III  . 

,,  4 

1st 

6,110 

252 

24-2 

15 

B.  Fox  III 

,,  5 

1st 

5,786 

315 

18-5 

33 

Plenty  II.  . 

,,  6 

2nd 

5,038 

217 

23 '2 

7 

Jessie  VIII 

,,  22 

1st 

5,264 

280 

18-9 

2 

Pride  IV 

„ 23 

1st 

4,798 

217 

22*1 

37 

Peony  IV 

,,  27 

1st 

4,792 

266 

18-0 

1 

Rose  VII 

,,  28 

1st 

3,659 

210 

17-4 

18 

Cowslip  IV  . 

Sept.  2 

1st 

6,476 

322 

20-1 

3 

C.  Star  II 

» 9 

7th 

9,252 

273 

33 -8 

11 

Pride  III 

„ 20 

1st 

7,392 

294 

25-1 

19 

Marjorie  II 

Oct.  11 

1st 

7,885 

308 

25-6 

6 

Profit  III 

,,  19 

1st 

8,727 

357 

24-4 

35 

Molly  IV 

Nov.  14 

3rd 

8,320 

280 

29-7 

22 

Ruby  Spot  .... 

,,  15 

7th 

11,643 

315 

36-9 

1 

Luxury  .... 

,,  18 

2nd 

7,071 

252 

28-0 

9 

Ruby  IV 

,,  24 

6 th 

11,227 

287 

39-1 

20 

Tulip 

,,  27 

2nd 

10,027 

308 

32-5 

36 

Betsy 

Dec.  10 

4th 

10,357 

343 

30-1 
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The  forty-eight  cows  here  referred  to  yielded  385,261  lb.  of  milk  during 
the  milking  year,  or  an  average  per  cow  (including  seventeen  first-calf  heifers) 
of  802  gallons.  This  is  a result  which  would  be  very  difficult  to  beat  even 
in  the  case  of  a regular  dairy  breed,  and  it  is  certainly  a remarkable  tribute 
to  the  milking  properties  of  the  Lincolnshire  reds  when  properly  handled. 
Mr.  Evens  attributes  his  success  to  nothing  more  particularly  than  careful 
breeding  and  the  judicious  selection  of  his  cows.  In  the  early  days  cows 
which  did  not  come  up  to  a certain  standard  of  milk-yield  were  at  once 
fed  off,  and  their  places  filled  by  more  deep-milking  kinds.  Now  he 
experiences  no  difficulty — when  the  bulls  are  well  selected  from  milking 
strains — in  getting  his  cows  to  breed  true  milking  characteristics  from 
generation  to  generation  without  almost  a single  failure. 

Other  merits,  in  addition  to  being  generally  good  milkers,  claimed  for 
the  Lincolnshire  reds,  is  that  they  are  very  hardy  and  sound  in  constitution, 
are  possessed  of  good  size  and  substance,  and  yield  a large  percentage  of 
lean  to  fat  meat.  Stall-fed  steers  of  the  breed  can  be  made  to  weigh  up  to 
20  cwt.  without  much  difficulty;  grass-fed  animals  usually  run  from  10  to 
13  cwt.  live  weight.  The  general  points  of  the  breed  are  practically  the 
same  as  in  the  case  of  the  ordinary  shorthorn,  with  the  exception  that  the 
colours  are,  and  must  be,  wholly  red — a deep  cherry-red  by  preference. 
The  cattle  have  practically  the  same  scale  as  ordinary  shorthorns,  mature 
and  fatten  as  quickly,  and  are  as  easily  managed.  Apart  altogether  from 
Mr.  Evens’  success,  the  cows  of  the  breed  are  fully  as  good  milkers,  as  a rule, 
as  Coates’  shorthorns. 

In  order  to  promote  and  watch  over  the  interests  of  the  breed,  a 
Lincolnshire  Eed  Shorthorn  Association  was  formed  in  1895  with  head- 
quarters at  Lincoln.  The  original  subscribers  to  the  Memorandum  of 
Association  were  Mr.  James  Hornsby,  Lanton  Park,  Stamford ; Mr.  Edmund 
Turner,  Panton  Hall,  Wragby;  Mr.  C.  W.  Tindall,  agent  of  the  Brock- 
lesby  estate  ; Mr.  J.  H.  Dean,  Greatford,  near  Stamford ; Mr.  T.  B.  Preshney, 
South  Somercotes,  Louth;  Mr.  Eobert  Chatterton,  Stenigot;  and  Mr. 
Walter  Martin,  Wainfleet.  Mr.  Hornsby  was  elected  first  president,  and 
Mr.  Stephen  Upton,  Lincoln,  first  secretary.  The  association  has  been  very 
successful,  and  now  includes  a large  number  of  members.  In  the  herd-book, 
which  is  published  annually  by  the  association,  over  5000  bulls  have  been 
registered  and  a great  many  cows.  The  association  also  conducts  a bull  sale 
at  Lincoln  in  the  spring  (April)  of  each  year,  which  is  the  principal  centre 
for  the  purchase  of  such  animals.  The  institution  of  the  Herd -Book 
Association  has  given  a great  fillip  to  the  breed,  and  new  herds  have  sprung 
up  in  all  directions  all  over  the  county  and  even  to  some  extent  beyond  it. 
At  the  present  time  it  is  calculated  that  98  per  cent,  of  the  cattle  stocks  of 
the  county  of  Lincoln,  registered  and  unregistered,  are  of  the  red  county 
breed,  practically  the  only  herds  of  ordinary  shorthorns  now  in  Lincolnshire 
being  those  of  Mr.  Henry  Dudding,  Eiby  Grove;  Mrs.  Webb  and  Sons, 
Melton  Eoss ; Messrs.  S.  E.  Dean  and  Sons,  Dowsby  Hall ; and  Mr.  J.  E. 
Casswell,  Langton. 

Of  late  years  considerable  numbers  of  Lincolnshire  red  shorthorn  cattle 
have  been  sold  for  exportation  to  the  Transvaal,  Natal,  Cape  Colony, 
Sweden,  Canada,  South  America,  British  Columbia,  and  other  States  and 
countries. 


Linseed  {see  also  Flax). — The  uses  of  linseed  in  agriculture  are 
numerous  and  important.  When  slightly  crushed,  steeped  in  cold  water. 
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and  then  boiled,  it  supplies  a mucilage  which  has  long  been  employed  in 
calf-rearing.  The  same  soup  or  mucilage  can  be  thrown  over  and  mixed 
with  straw  chaff  for  young  stock  and  cows,  and  causes  them  to  consume 
a large  amount  of  straw.  It  costs  about  40s.  per  quarter,  and  is  rich  in 
oil,  which,  however,  appears  in  the  form  of  mucilage  as  above  stated,  after 
boiling,  being  mixable  in  water.  It  is  of  agreeable  flavour,  and,  when 
sweetened,  is  “ good  for  a cold  ” even  in  the  case  of  human  beings.  Linseed 
is  also  well  known  as  a conditioning  food  for  horses.  Linseed  oil  is  one 
of  the  best  medicines  for  cattle  affected  with  tightness  of  coat  or  hide-bound, 
or  for  unthrifty  animals.  It  is  poorer  in  albuminoids  than  linseed  cake 
by  simple  deprivation  of  the  oil  in  crushing.  Its  composition  is  given  as 
follows  in  Wolff’s  tables : — 


Nutkient  Composition  of 


Linseed 
per  cent. 

Linseed  Cake 
per  cent. 

Water  ....... 

12-3 

11-5 

Ash  ....... 

3-4 

7-9 

Albuminoids  ...... 

20-5 

28*3 

Extractive  matter  free  from  nitrogen 

19-6 

31-3 

Fat 

37-0 

10-0 

Fibre  ....... 

7-2 

11-0 

100-0 

100-0 

Linseed  Cake  consists  of  the  remains  of  linseed,  after  the  oil 
has  been  expressed.  The  seed  is  crushed  and  squeezed  in  bags,  and  the 
cakes  bear  the  impression  of  the  canvas  and  the  shape  of  the  presses. 
They  still  contain  from  8 to  12  or  14  per  cent,  of  oil,  according  to  the 
pressure  used,  and  owing  to  the  removal  of  the  oil  the  percentage  of 
albuminoids  is  increased.  Linseed  cake  is  eminently  suitable  for  feeding 
cattle  and  sheep,  as  it  consists  almost  entirely  of  flesh-forming  and  fat- 
producing  materials.  The  amounts  of  crude  fibre  and  ash  in  a food  sample 
should  not  be  higher  than  9 per  cent,  of  the  former  and  6 to  7 of  the 
latter,  and  to  these  less  valuable  materials  must  be  added  11  to  12  per  cent, 
of  water.  This  leaves  from  72  to  73  per  cent,  of  nutrient  matter,  containing 
28  per  cent,  of  albuminoids,  11  per  cent,  of  fats,  and  33  per  cent,  of  soluble 
hydrocarbons. 

The  composition  of  linseed  cake  varies  very  considerably  according  to 
the  cleanness  of  the  seed,  the  amount  of  pressure  used,  and  the  country 
from  which  it  comes.  The  following  list  indicates  these  variations  as  well 
as  the  differences  in  price : — 

Pure  linseed  cake,  97  per  cent,  purity,  Calcutta  seed,  13  per  cent,  of  oil,  £9  0 0 per  ton,  Hull. 

,,  96  „ ,,  .,  12  ,,  8 15  0 ,,  London. 

96  ,,  ,,  ,,  11  ,,  ,,  8 15  0 ,, 

,,  96  ,,  ,,  ,,  9 ,,  ,,8  5 0 

,,  96  ,,  ,,  ,,  8 ,,  ,,8  2 6 ,, 

American  oil  cake  (Westerns) 7 12  6 ,,  ,, 

The  value  of  linseed  cake  is  both  nutrient  and  manurial,  and  the  latter 
is  assessed  approximately  at  half  the  total  value.  Its  value  is  also 
enchanced  by  its  adaptability  for  young  as  well  as  mature  animals.  It 
is  pre-eminently  a safe  food.  It  may  be  given  without  hesitation  to  lambs 
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and  young  calves,  while  in  the  case  of  cotton  cake  a good  deal  of  care  is 
necessary,  and  undecorticated  cotton  is  decidedly  dangerous  for  cattle 
under  one  year  and  sheep  under  eight  months  old.  Although  the  ash 
constituents  are  of  less  value  than  the  organic  nutrients,  they  are  important 
both  for  the  formation  of  bone  and  as  manurial  matter  for  the  land.  It 
is  for  this  reason  that  liberal  cake  feeding  may  be  relied  upon  to  repair 
the  loss  of  phosphates  and  potash  removed  from  the  land  by  the  sale  of 
grain,  milk,  and  animals.  Under  the  expression  “ ash,”  there  are  too  often 
included  sand  and  dirt,  and  the  total  amount  of  mineral  matter  ought  not 
therefore  to  exceed  6 to  7 per  cent. 


Liquid  IVIanure. — In  an  ordinary  sense,  liquid  manure  consists 
of  the  drainings  from  ordinary  farmyard  manure,  which  is  too  often  allowed 
to  run  to  waste.  The  black  and  turbid  fluid  which  trickles  from  yards  and 
manure  heaps  is  composed  of  solid  matters  in  suspension  as  well  as  in 
solution,  and  contains  much  of  the  finer  parts  of  the  faecal  matter,  as  well  as 
urine  diluted  by  rain  water.  Its  composition  is  indefinite  and  depends  upon 
the  degree  of  dilution,  and  its  value  may  therefore  easily  be  exaggerated. 
Still,  whether  concentrated  or  dilute,  some  of  the  most  valuable  and 
rapidly  acting  parts  of  the  manure  are  abstracted  by  its  waste,  and  there 
can  be  no  doubt  that  its  loss  is  serious,  and  that  it  ought  to  be  prevented. 
Much  has  been  written  on  the  subject,  and  the  liquid  manure  tank  is  the 
remedy  which  has  been  both  suggested  and  adopted. 

It  is,  however,  notorious  that  the  farmer,  as  a rule,  has  shown  little 
appreciation  of  the  value  of  these  receptacles,  and  observation  shows  that 
they  are  less  frequently  constructed  now  than  they  were  sixty  years  ago. 
At  that  period  of  great  activity  in  the  agricultural  world,  liquid  manure  tanks 
were  considered  as  a part  of  a well-equipped  homestead.  They  were  placed 
so  as  to  receive  the  drainage  from  yards  and  buildings,  and  were  provided 
with  pumps  for  raising  and  delivering  the  liquid,  either  for  moistening  the 
manure  heap,  or  for  conveying  it  in  liquid  manure  carts  for  distribution  on 
grass  land.  Such  tanks  were  to  be  seen  at  the  Eoyal  Agricultural  College 
at  Cirencester,  where  they  were  constructed  as  an  essential  part  of  practical 
instruction.  The  writer  well  remembers  an  enormous  circular  liquid-manure 
tank  at  Barmpton,  where  Eobert  Colling  bred  his  shorthorns,  which  looked 
somewhat  dilapidated  sixty  years  since.  The  idea  is  therefore  by  no  means 
novel,  but  may  rather  be  viewed  as  belonging  to  a period  now  passed  when 
attention  was  being  called  to  rural  economy  by  many  able  writers  and 
chemists.  Such  tanks  expressed  the  desire  of  being  up-to-date  in  every 
respect,  and  were  meant  to  conserve  the  very  life-blood  of  the  manure  made 
on  the  farm. 

That  they  were  neglected  by  tenant-farmers  was  a frequent  disappoint- 
ment to  landlords  and  agents,  but  the  practical  upshot  has  been  their 
disappearance. 

If  these  remarks  appear  reactionary,  it  is  only  because  time  and 
experience  have  shown  “ a more  excellent  way  ” of  dealing  with  the  liquid 
excrements  of  our  cattle.  The  “ covered  yard  ” has,  in  fact,  rendered  the 
manure  tank  unnecessary,  and  cattle  boxes  and  well-spouted  sheds  and 
small  open  yards  have  met  the  difficulty  by  absorption  of  the  urine  and 
exclusion  of  the  rain.  It  must  be  allowed  that  there  are  numberless  cases 
in  which  the  black,  offensive  stream  still  trickles  over  the  roadway  or 
defiles  the  pond ; but  neither  tenant,  agent,  or  landlord  would  now  suggest 
a liquid  manure  tank  as  a remedy.  They  would  rather  unite  in  proposing 
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such  roofing  and  protection  as  is  afforded  by  a well-constructed  covered 
yard. 

Absorption  has  always  been  an  approved  method  of  dealing  with  the 
escaping  liquid  from  buildings.  In  many  cases  hollows  have  been  formed 
at  a convenient  level  and  filled  with  peat,  and  into  this  receptacle  the 
liquid  has  been  allowed  to  flow  and  the  contents  removed  at  convenient 
seasons. 

The  objections  to  liquid  manure  tanks  are  numerous,  and  of  a nature 
to  find  ready  endorsement  by  those  who  have  had  experience  of  them. 
In  the  first  place,  the  liquid  burns  up  grass  if  applied  in  dry  weather  to 
pastures.  It  corrodes  the  iron  of  the  carts  employed  very  rapidly,  and  these 
implements  are  costly  to  replace  and  unsatisfactory  to  repair.  It  is  not 
always  either  convenient  or  opportune  to  empty  the  tanks,  and  the 
consequence  is  they  become  blocked  and  overflow. 

It  is  true  that  the  liquid  part  of  manure  is  really  the  most  valuable 
part,  but,  as  just  pointed  out,  it  is  dangerously  strong  for  growing  herbage, 
and  as  a consequence  it  ought  never  to  be  allowed  to  separate  itself  from 
the  mass  of  manure.  It  is  evidently  the  result  of  extraneous  water  which 
ought  to  be  excluded,  and  does  not  appear  as  the  result  of  the  liquid 
excrements  of  cattle  placed  in  well-constructed  yards,  byres,  or  boxes. 

Circumstances  in  which  Manure  Tanks  are  advisable. 

In  suburban  districts,  where  straw  is  dear  and  scarce,  liquid  manure 
tanks  may  be  advisable.  Where  cows  lie  on  slabs  of  concrete  or  india- 
rubber  (as  in  one  case  which  could  be  named)  and  litter  is  entirely  withheld, 
or  given  sparingly  in  the  form  of  cut  straw  chaff,  the  excrements  may  be 
washed  away  daily  and  received  in  a tank.  In  one  case  visited  by  the 
writer  the  water  supply  was  derived  from  tube  wells,  and  an  inexhaustible 
supply  existed  within  a few  feet  of  the  surface.  The  cows  stood  on  smooth 
slabs  of  concrete  and  a grip  or  channel  behind  them  received  all  the 
droppings.  These  were  daily  washed  away  into  liquid  manure  tanks.  In 
another  case  a similar  arrangement  existed,  but  the  excrements  were  received 
upon  dry  earth,  which  was  stored  for  the  purpose.  The  fouled  earth  was 
daily  conveyed  by  trucks  on  rails  and  tilted  into  a shed  where  they  accumu- 
lated. In  such  cases  liquid  manure  tanks  either  are  or  may  be  used.  In 
calculating  the  contents  of  a tank,  it  may  be  assumed  that  a cow  will  void 
600  to  800  gallons  in  a year,  but  when  water  is  used  to  wash  away  solid 
and  liquid  excrements  a much  larger  quantity  would  need  to  be  dealt  with 
during  twelve  months.  As  the  tank  ought  to  be  emptied  frequently,  300 
gallons  per  cow  is  stated  to  be  ample  accommodation.  A square  tank  7 
feet  X 7 feet  1 foot  deep  will  hold  305’27  gallons,  and  consequently  a tank 
of  the  above  superficial  area  and  4 feet  deep  would  hold  1221-08  gallons. 
A tank  7 feet  wide  x 21  feet  in  length  and  4 feet  wide  would  be  sufficient  for 
3663*24  gallons,  and  would  supply  accommodation  for  twelve  cows,  allowing 
300  gallons  per  cow.  If  the  tank  is  made  8 feet  deep  it  will  be  capable 
of  holding  7326-48  gallons,  and  would  accommodate  twenty-four  cows. 
Much,  of  course,  will  depend  upon  the  frequency  of  emptying  the 
tank. 

Circular  tanks  7 feet  diameter  and  1 foot  deep  will  hold  240*1  gallons, 
and  if  6 feet  deep  will  hold  1040*6  gallons.  Again,  a circular  tank  12  feet 
in  diameter  and  1 foot  deep  will  hold  705*6  gallons,  and  if  6 feet  deep 
4233*6  gallons.  The  following  table  was  constructed  by  the  late  John 
Ewart  for  calculating  the  contents  of  square  and  circular  tanks  of  1 foot 
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deep,  and  in  using  it  the  number  of  gallons  given  are  to  be  multiplied  by 
the  number  of  feet  in  depth : — 


Diameter  of  Circular  Tank  or 
Length  of  Side  of  Square. 

Circular  Tank. 
Contents  in 
Gallons. 

Square  Tank. 
Contents  in 
Gallons. 

4 ft.  0 in.  .... 

78-4 

99-68 

4 ,,  6 ,, 

99-2 

126-15 

5 ,,  0 ,, 

122-5 

155-75 

5 „ 6 ,, 

148-2 

188-45 

Multiply  the  con- 

6  ,,  0 ,, 

176-4 

224-28 

tents  in  gallons 

6 ,,  6 „ 

207-0 

263-21 

for  every  given 

7 ,,  0 „ 

240-1 

305-27 

side  or  diameter, 

7 „ 6 ,, 

275-6 

350-43 

^ as  the  tank  may 

8 ,,  0 „ 

313-6 

398-72 

be  square  or  cir- 

8  ,,  6 ,, 

354-0 

450-11 

cular,  by  the 

9 ,,  0 „ 

396-9 

504-63 

depth  in  feet. 

9 „ 6 ,, 

442-2 

562-25 

10  ,,  0 „ 

490-0 

623-0 

12  „ 0 ,, 

705-6 

897-12 

Liquid  manure  tanks  should  be  lined  with  bricks  set  in  cement,  and  the 
brickwork  should  be  9 inches  thick  for  all  tanks  exceeding  4 feet  in 
width  or  diameter,  and  it  is  better  to  puddle  or  clay  them  well  behind  the 
bricks.  The  top  should  be  arched  or  domed,  according  to  the  shape,  with 
9-inch  brickwork. 


Liver-rot  in  Sheep. — Liver-rot,  otherwise  commonly  known 
as  fluke  disease,  coatlie,  caud,  iles,  and  by  other  names,  which  indicate  a 
very  ancient  history  and  wide  distribution,  is  technically  termed  Distomatosis 
or  FascioUasis.  It  is  caused  by  the  liver  fluke  Distoma  hepaticum  or  Fasciola 
hepatica,  which  is  known  to  infest  the  livers  of  animals  of  many  different 
species,  including  the  sheep,  ox,  horse,  ass,  goat,  camel,  pig,  deer,  rabbits, 
hares,  and  even  man.  It  is,  however,  comparatively  rarely  that  flukes  are 
found  to  exist  in  farm  stock  in  numbers  sufficient  to  cause  serious  disease, 
except  in  sheep,  though  occasionally  they  prove  injurious  to  cattle,  while 
rabbits  are  sometimes  almost  exterminated  in  certain  situations  by  them. 
Other  parasites  of  the  same  order,  especially  the  Distoma  lanceolatum,  are 
not  uncommonly  met  with  in  conjunction  with  the  ordinary  fluke,  and  now 
and  then  flukes  are  discovered  in  other  situations  in  the  body,  as  the  lungs. 
The  fluke  is,  however,  essentially  a parasite  of  the  liver,  and  its  injurious 
effects  are  most  marked  in  sheep. 

Liver-rot  has  had  at  various  times  a wide  distribution  over  the  globe, 
the  fluke  having  been  introduced  into  countries,  of  which  it  was  not  of  the 
natural  fauna,  in  the  livers  of  the  imported  sheep.  Eor  several  years 
past  our  home  flocks  have  been  remarkably  free  from  anything  like  serious 
outbreaks,  though  at  the  present  time  considerable  loss  is  being  experienced 
in  certain  districts,  and  particularly  in  South  Wales,  where  thousands  of 
sheep  are  reported  to  have  died  during  the  winter  of  1907-8.  It  may  be 
well  to  recall  some  previous  experiences.  Great  outbreaks  were  recorded 
as  occurring  in  1809,  1816,  and  1824,  and  in  1830  over  2,000,000  sheep 
died  of  the  disease  in  England.  Youatt  computed  that  for  some  years 
following,  1,000,000  succumbed  annually.  Erom  the  Board  of  Trade  returns 
it  may  be  seen  that  from  1879  to  1881  there  was  a diminution  of  3,500,000 
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sheep  in  Great  Britain,  which  was  attributed  mainly  to  liver-rot.  Since 
that  date  no  such  extensive  outbreaks  have  been  experienced  in  this  country. 
It  is  somewhat  remarkable  that  about  this  time,  i.e.  in  1881,  certain  im- 
portant discoveries  concerning  the  life  and  development  of  the  fluke  were 
reported  in  the  Journal  of  the  Eoyal  Agricultural  Society  of  England. 
These  discoveries  completed  our  knowledge  of  the  life  cycle  of  the  parasite, 
and  demonstrated  practical  methods  for  the  prevention  of  the  disease. 

It  has  been  long  known  that  wet  seasons,  and  particularly  a series  of 
such,  favour  the  occurrence  of  liver-rot.  Following  wet  summers,  during 
which  the  disease  is  rarely  noticed,  the  most  serious  losses  are  experienced 
in  March,  April,  and  May,  though  through  autumn  and  winter  many 
sheep  may  be  affected.  Low-lying  localities,  pastures  liable  to  be  flooded, 
undrained  clay  lands,  stagnant  pools,  etc.,  indeed  any  situations  in  which 
water  stands  on  the  surface,  afford  conditions  most  favourable  to  the 
disease,  and  for  the  very  special  reason  that  these  are  favourable  to  the 
development  of  the  fluke.  Though  at  the  present  time  there  is  relatively 
little  attention  given  to  this  affection  on  account  of  the  comparative 
freedom  of  our  flocks  for  several  years,  we  must  not  overlook  the  fact  that 
every  now  and  then  cases  of  liver-rot  are  met  with,  and  that  flukes  are  not 
annihilated.  Indeed,  a few  flukes  are  frequently  met  with  in  the  livers  of 
animals  which  have  given  no  appreciable  evidence  of  illness  during  life. 
The  fluke  is  hermaphrodite,  that  is  to  say,  both  sexes  are  represented  in  one 
individual,  and  under  favourable  circumstances  a single  parasite  is  capable 
of  producing  immense  numbers  of  its  species.  It  has  been  computed  that 
one  fluke  may  yield  between  thirty  and  forty  thousand  eggs,  and  that  each 
egg  may  produce  a thousand  flukes,  so  that  the  progeny  of  the  individual 
would  be  about  thirty  or  forty  million.  Happily  such  favourable  condition  s 
can  rarely  obtain.  However,  with  knowledge  of  these  facts,  it  is  not 
difficult  to  realise  the  possibility  of  serious  recurrences  even  though  we 
have  so  long  escaped. 

The  adult  fluke  lives  in  the  bile  ducts  of  the  liver,  and  here  deposits 
eggs,  which  pass  to  the  intestine  and  are  carried  out  with  the  faeces  and  so 
get  distributed  over  the  pastures,  etc.  Sometimes  flukes  themselves  get 
from  the  bile  ducts  into  the  intestines,  and  are  passed  out  in  the  same  way, 
become  disorganised  and  the  eggs  distributed  more  locally.  If  the  egg  which 
is  thus  discharged  from  the  sheep  or  other  animal  happens  to  meet  with 
sufficient  moisture  and  a certain  degree  of  heat,  70°  E.  to  96°  E.  (summer 
temperatures),  its  development  proceeds,  and  a boring  apparatus  appears 
rendering  the  embryo  capable  of  entering  the  body  of  certain  fresh- water 
snails,  the  Limnma  truncatula,  which  has  a thin  spiral  shell  about  to  ^ 
of  an  inch  long,  being  the  intermediary  bearer  in  the  British  Isles.  If 
either  of  these  essentials,  i.e.  sufficient  moisture  and  heat,  or  this  par- 
ticular snail  is  not  available,  the  fluke  egg  perishes.  If  both  exist,  the 
microscopic  embryo,  after  a short  period  of  swimming  about  in  moisture, 
bores  its  way  into  the  lungs  of  the  snail,  in  which  it  undergoes  generative 
changes,  which  may  effect  the  production  of  hundreds  of  Cercariae,  each  of 
which,  after  passing  out  of  the  snail  and  being  eaten  by  a sheep  or  other 
suitable  animal,  may  develop  into  a mature  fluke.  On  leaving  the  snail  the 
Cercarise  becomes  attached  to  the  herbage  close  to  the  surface  of  the  ground. 
The  habit  of  sheep  to  eat  close  to  the  ground  may  possibly  account  for  their 
special  liability  to  acquire  the  disease.  It  is  often  said  that  these  Cercari^e 
are  swallowed  in  the  snail,  but  experiments  and  the  herbivorous  nature  of 
the  sheep  rather  contra-indicate  this  mode  of  infestation.  Such  as  pass 
through  the  stomach  uninjured  by  its  secretions,  on  gaining  the  small 
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intestines  are  believed  to  creep  up  the  bile  ducts  and  then  develop  into 
mature  flukes. 

The  fully  developed  fluke  is  flat,  of  a dirty  white  or  more  often  light 
brown  colour,  oblong  oval  in  shape,  broader  and  rounder  in  front, 
where  it  abruptly  contracts  to  form  a neck ; backwards  its  body 
becomes  narrower,  ending  obtusely.  It  is  from  j to  IJ  inch  long,  and  from 
J to  J inch  broad.  It  much  resembles  in  miniature  the  fish  called  “ flounder.” 
They  may  be  discovered  by  slitting  up  the  bile  ducts,  sometimes  singly, 
sometimes  in  bunches ; or  if  the  liver  is  sliced  in  two  and  pressed  with  the 
fingers,  flukes  may  be  squeezed  from  the  severed  bile  ducts  on  to  the  cut 
surface.  Of  course  immature  parasites  of  any  appreciable  size  below  that 
of  the  adult  may  also  be  met  with. 

The  effect  of  the  fluke  is  to  block  the  bile  ducts,  dam  back  the  bile, 
which  is  reabsorbed,  to  irritate  the  wall  of  the  bile  duct,  and  so  induce 
“ biliary  cirrhosis  ” or  hardening  of  the  liver,  parts  of  which  may  even 
become  gritty.  As  a consequence,  the  function  of  the  liver  cells  is  deranged, 
the  animal  becomes  ansemic  and  poisoned  by  bile  absorbed  into  the 
system  and  by  the  imperfect  formation  of  bile. 

Symptoms. — It  has  often  been  stated  that  after  sheep  first  become  infested 
they  improve  in  condition.  This  improvement  is  attributed  to  increased  pro- 
duction of  bile  due  to  irritation  of  young  flukes ; it  is  probably  more  depend- 
ent on  the  ample  supply  of  grass  usually  found  in  “ rotting  pastures.”  The 
first  symptoms  of  indisposition,  however,  are  dulness,  paleness  of  the  mem- 
branes of  the  eye,  mouth,  etc.,  the  appetite  is  impaired,  thirst  is  sometimes 
noticed ; the  wool  becomes  dry  and  easily  pulled  out,  dropsical  swellings  may 
appear  under  the  belly  and  jaw  (bottle-jaw),  the  membrane  of  the  eye  becomes 
puffy  and  may  assume  a yellowish  tint,  the  abdomen  enlarges  (pot-belly). 
Weakness  becomes  very  marked  and  loss  of  flesh  rapid,  so  much  so  that  the 
term  “ razor-backed  ” is  often  applied  to  describe  the  condition.  Sometimes 
flukes  can  be  detected  in  the  droppings.  Pregnant  ewes  in  the  emaciated 
state  are  said  to  abort.  This  wasting  is  usually  first  noticed  in  January 
or  February,  and  goes  on  for  two  or  three,  rarely  more  than  six  months. 
The  issue  is  usually  fatal,  though  partial  recovery  may  occur. 

Infestation. — It  is  quite  within  the  range  of  possibility  that  but  a single 
sheep  or  a very  small  number  in  a flock  may  become  affected.  Unfortun- 
ately, however,  this  is  not  often  the  case,  and  the  fact  of  one  or  two  sheep 
showing  signs  of  the  disease  must  always  be  regarded  as  a serious  matter,  as  it 
very  commonly  happens  that  large  numbers  are  infested.  Infestation,  of 
course,  means  taking  in  the  “ Cercaria,”  and  this  occurs  momentarily,  but  it 
always  takes  place  in  infested  situations.  It  is  in  no  case  communicated 
direct  from  sheep  to  sheep,  as  will  have  been  gathered,  for,  after  the  eggs 
are  passed,  they  must  go  through  the  metamorphoses  described  before 
being  swallowed  by  the  sheep,  or  no  fluke  develops.  An  affected  sheep 
may,  however,  infest  a situation  which  had  previously  been  free  from  time 
immemorial.  Instances  are  on  record  of  sheep  from  perfectly  healthy 
farms  becoming  infested  after  purchase  by  grazing  on  the  roadside  on  the 
journey  to  the  farm  of  the  purchaser,  others  by  being  turned  for  rest  into 
infested  pastures  en  route.  Infestation  may  possibly  take  place  at  any 
time  of  the  year,  but  summer  and  autumn  are  much  more  favourable  to  it. 
The  first  symptoms  may  generally  be  noticed  three  or  four  months  after 
infestation. 

Prevention. — As  there  are  no  known  means  of  expelling  flukes  from 
the  bile  ducts  of  the  liver,  the  importance  of  preventive  measures  is  para- 
mount. Moisture  and  a certain  degree  of  heat  are  essential  to  the  de- 
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velopmeiit  of  the  embryo,  and  moisture  at  least  to  the  life  of  the  snail 
into  which  it  must  bore.  Without  the  snail  the  embryo  can  make 
no  farther  advance.  The  surest  and  probably  the  easiest  way  to  prevent 
liver-rot  on  an  infested  farm  is  to  attempt  to  prevent  the  existence 
of  this  particular  snail,  which  will  not  live  without  fresh  water. 
All  practical  means  should  be  used  to  prevent  water  standing  in  ditches, 
pools,  etc.  Salt  5 to  10  cwt.  to  the  acre  should  be  applied  to  suspected 
pastures  once  in  June  or  July  and  once  in  August.  A liberal  dressing  of  lime 
is  advised  by  some  authorities.  Livers  containing  flukes  should  be  burnt,  or 
if  to  be  eaten  by  dogs,  etc.,  boiled  first.  Sheep  and  particularly  young  ones 
should,  if  possible,  not  be  grazed  on  pastures  known  to  be  dangerous  until 
the  above  conditions  have  been  fulfilled.  Salt  about  ^ to  | of  an  ounce 
daily  with  a little  oats  may  prove  helpful  in  rendering  matters  unfavourable 
to  the  recently  swallowed  fluke  embryo  (Cercaria),  and  at  the  same  time 
help  to  sustain  the  sheep,  to  which  end  a liberal  diet  should  be  supplied. 

Curative  treatment. — As  previously  stated,  there  are  no  known  means 
of  cure,  and  it  must  always  be  a matter  for  serious  consideration,  according 
to  special  circumstances,  whether  it  would  not  prove  most  economical,  on 
realising  that  a flock  is  infested,  to  convert  it  into  mutton  at  the  earliest 
opportunity.  In  order  to  make  the  best  of  this,  it  may  be  advisable  to 
resort  to  high  artificial  feeding  and  tonic  medicines,  such  as  sulphate  of  iron, 
powdered  gentian  root,  aniseed,  with  common  salt. 


Loans  for  Land  Improvement.— The  provision  of  funds 
for  the  improvement  and  development  of  estates  not  infrequently  presents 
a difficulty  to  owners  of  lands,  especially  to  such  as  have  only  a life 
interest  in  their  properties.  But  in  the  public  interest  it  is  obviously 
desirable  that  facilities  for  the  judicious  development  of  land  should  exist. 
It  has  accordingly  been  the  object  of  the  Legislature  at  different  times, 
and  in  more  than  one  form,  to  lend  assistance  in  this  matter.  It  does 
not  require  the  acceptance  of  the  doctrines  of  Socialism  respecting  the 
nationalisation  of  the  means  of  production  to  justify  the  contention  that 
the  State,  as  such,  has  a very  real  interest  in  promoting  the  utilisation 
of  the  soil.  Especially  is  it  needful  to  see  that  individual  landowners 
are  not  precluded  by  legal  difficulties  from  access  to  the  necessary 
capital  for  permanent  jimprovments,  which,  however  beneficial  in  the  long 
run  to  themselves,  are  of  direct  benefit  to  the  community,  and  which,  although 
ultimately  renumerative,  cannot  be  so  without  some  considerable  degree  of 
patience  and  delay.  Acknowledgment  of  the  need  and  public  advantage 
of  intervention  of  this  nature  has  been  forthcoming  on  several  occasions. 
In  Scotland,  as  far  back  as  1770,  by  an  Act,  10  Geo.  ni.  c.  50,  proprietors  of 
entailed  estates  were  granted  security  against  their  succeeding  heirs  of 
entail  for  the  recovery  of  three-fourths  of  their  outlay,  under  certain  condi- 
tions, in  enclosing,  planting,  draining,  or  erecting  farmhouses.  Later  powers 
in  England  and  in  Ireland  were  conferred  on  owners  of  settled  estates,  with 
the  sanction  of  the  Court  of  Chancery,  to  make  permanent  improvements 
by  way  of  drainage  and  incidental  works  a charge  on  the  inheritance.  The 
student  of  legislation  of  this  type  will  find  in  these  provisions  the  germ 
of  the  later  statutes,  which,  starting  in  the  middle  of  last  century  in  the 
Public  Money  Drainage  Acts  beginning  in  1846,  were  followed  by  the  Private 
Money  Drainage  Act  of  1849,  and  the  several  Acts  establishing  land  im- 
provement companies.  These  were  supplemented  in  their  turn  by  the 
general  provisions  of  the  Improvement  of  Land  Act,  1864  (27  & 28  Viet. 
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c.  114),  amended  and  extended  in  1899,  while  by  various  statutes  and  by 
legislation  such  as  the  Settled  Land  Acts,  1882-90,  additional  facilities 
were  provided. 

It  will  be  observed  that  legislative  help  came  in  two  distinct  forms,  one 
contemplating  the  advance  of  loans  to  a limited  and  specific  amount  for 
land  improvement,  directly  by  the  public  Exchequer,  and  another  aimed  at 
securing  of  monies  advanced  by  private  persons  or  by  particular  companies 
incorporated  for  the  purpose,  under  like  conditions  of  inspection  and 
sanction  by  a public  commission  or  official  department.  That  Department — 
now  the  Board  of  Agriculture  and  Fisheries — had  in  both  cases  to  decide 
whether  the  improvement  contemplated  was  one  which  might  be  expected  to 
effect  a permanent  increase  in  the  yearly  value  of  the  lands  to  be  charged 
of  such  an  amount  as  would  exceed  the  annual  sum  required  in  respect 
of  interest  and  of  the  capital  instalments  necessitated.  At  the  outset  of 
this  system,  the  object  in  view  was  mainly,  if  not  entirely,  the  im- 
provement of  land  by  drainage,  as  a condition  precedent,  at  all  events  in 
very  many  districts,  to  an  effective  development  of  agriculture.  But  as 
time  has  gone  on  a very  long  list  of  specific  “improvements”  have  been 
authorised  and  defined  by  law.  So  far  as  tbe  Government  loans  of  1846 
and  onward  were  concerned,  they  were  practically  in  fact  as  well  as  name 
“drainage”  loans.  The  sums  which  the  Treasury  of  that  day  were  em- 
powered to  advance  were  by  the  Act  of  1846  limited  to  £2,000,000  for 
Great  Britain  and  £1,000,000  for  Ireland ; and  by  the  later  Act  of  1850 
further  advances  of  £2,000,000  for  Great  Britain  and  £200,000  for  Ireland 
were  authorised. 

So  far  as  Great  Britain  was  concerned,  a sum  of  £3,990,878  had  been 
advanced  by  the  Inclosure  Commissioners  on  charges  secured  on  estates  in 
England  and  Scotland  up  to  the  end  of  1886,  after  which  date  direct 
assistance  from  the  public  funds  ceased.  Long  before  that  date,  however, 
the  system  of  loans  similarly  secured  by  like  requirements  for  supervision 
and  replacement,  but  coming  from  private  sources,  had  become  thoroughly 
established.  The  latest  statistics  available  show  that  from  1846  onward  to  the 
present  time  an  aggregate  of  £18,000,000  has  been  charged  in  Great  Britain. 
Exactly  one-half  of  this  sum  represents  the  money  expended  in  the  drainage 
of  lands,  and  of  the  remaining  £9,000,000,  a good  deal  more  than  half,  or 
£5,349,000,  has  been  incurred  in  equipping  various  estates  with  adequate 
farm  buildings.  No  other  single  item  of  the  total  of  these  loans  at  all 
reaches  the  magnitude  of  these  sums.  The  requirements  for  the  building  of 
labourers’  cottages  come  next  in  importance,  and  upwards  of  £1,272,000 
has  been  devoted  to  this  object  up  to  the  end  of  1906.  Expenses  in 
connection  with  the  provision  or  extension  of  mansion-houses  comes  also 
within  the  scope  of  these  Acts,  which,  as  a series,  now  include  the  Limited 
Owners’  Eesidences  Acts,  1870  and  1871 — although  in  these  the  charge 
created  does  not,  as  in  the  other  statutes,  take  priority  over  any  mortgage  or 
other  encumbrance  affecting  the  land  charged  at  the  time  the  charge  was 
made.  An  amount  of  nearly  £890,000  has  been,  however,  so  utilised. 
W orks  of  fencing,  embankment,  road-making,  cleaning  and  reclamation  form 
another  group  of  objects  to  which  the  principle  of  these  loans  is  applied, 
and  collectively  these  items  come  near  to  the  foregoing,  or  a sum  of  £836,000. 
Although  “planting”  is  an  item  shown  in  the  list  of  objects  for  which 
charges  may  be  secured  on  estates,  it  would  not  appear  that  any  large  amount 
has  been  specifically  devoted  to  this  purpose,  the  aggregate  little  exceeding 
£104,000,  while  an  amount  nearly  equal  to  this,  or  £101,000,  has  been 
borrowed  for  water  supply — an  item  which  is,  however,  only  distinguished 
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in  the  last  dozen  years.  It  may  be  added,  landowners  have  been  able  to 
take  advantage  of  the  borrowing  powers  of  these  Acts  to  charge  sums 
advanced  for  subscriptions  to  railways,  where  their  formation  offers 
benefit  to  the  estate  charges.  Nine-tenths  of  the  entries  under  this  head, 
however,  occur  more  than  twenty  years  ago,  and  in  the  total  hardly  reach 
£130,000. 

The  procedure  under  which  these  loans  may  be  obtained,  and  the 
conditions  of  their  advance,  must  be  sought  in  the  reports  of  the  Board 
of  Agriculture,  who,  as  the  successors  of  the  Land  Commissioners,  are 
charged  with  the  administration  of  the  statutes,  although,  as  above  pointed 
out,  public  money  is  no  longer  at  their  command.  The  monies  forthcoming 
are  now  provided  as  a matter  of  business  by  the  various  improvement 
companies,  although  it  is  equally  permissible  for  individuals  themselves  to 
advance  the  loans  and  receive  the  benefit  of  the  official  security  provided. 
This  course  nevertheless  is  rarely  adopted : only  fourteen  applications  out  of 
a total  of  208  in  the  year  1906  appear  to  have  been  of  this  description. 

In  connection  with  this  subject,  it  may  be  worth  noting  that  a reversion 
to  the  practice  of  the  Treasury  Advances  made  in  the  middle  of  the 
nineteenth  century  has  been  more  than  once  recommended.  The  Eoyal 
Commission  on  Agriculture  in  1893-97  in  their  second  report  directed 
attention  to  the  evidence  they  had  received  with  respect  to  proposals  for 
advances  of  public  money  for  such  improvement  as  the  erection  and 
improvement  of  labourers’  cottages  and  the  subdivision  of  existing 
agricultural  holdings.  Still  more  recently  the  Departmental  Committee, 
which  sat  to  consider  the  feasibility  of  promoting  the  extension  of  small 
holdings,  made  a definite  recommendation,  with  a view  of  stimulating  the 
equipment  of  small  holdings  by  individual  landowners,  that  a repetition 
of  the  system  of  land  loans  such  as  obtained  under  the  Public  Money 
Drainage  Act  of  1846 — but  at  the  lowest  rate  of  interest  possible  without 
loss  to  the  Treasury — would  be  a practical  method  of  meeting  the  difficulties 
of  the  position.  The  suggestion  has  not,  however,  been  adopted  in  the  most 
recent  legislation  which  has  taken  place  in  this  matter. 

The  following  is  the  List  of  Improvements  now  authorised;  those 
specified  in  the  Act  of  1864  having  been  extended  by  the  Settled 
Land  Acts  1882  and  Amending  Acts,  while  the  maximum  period  over 
which  repayment  may  now  be  spread  was  extended  by  the  Improvement  of 
Land  Act  1899  to  forty  years : — 

1.  Drainage,  including  the  straightening,  widening,  or  deepening  of 
drains,  streams,  and  watercourses. 

2.  Irrigation;  warping. 

3.  Drains,  pipes,  and  machinery  for  supply  and  distribution  of  sewage 
as  manure. 

4.  Embanking  or  weiring  from  a river  or  lake  or  from  the  sea  or  a tidal 
water. 

5.  Groynes ; sea-walls ; defences  against  water. 

6.  Inclosing ; straightening  of  fences ; redivision  of  fields. 

7.  Eeclamation ; dry  warping. 

8.  Farm  roads ; private  roads ; roads  or  streets  in  villages  or  towns. 

9.  Clearing ; trenching ; planting. 

10.  Cottages  for  labourers,  farm  servants,  and  artisans,  employed  on 
the  land  or  not. 

11.  Farm  houses,  offices,  and  out-buildings  and  other  buildings  for  farm 
purposes. 

12.  Saw-mills,  scutch-mills,  and  other  mills,  water-wheels,  engine-houses. 
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and  kilns,  which  will  increase  the  value  of  the  land  for  agricultural  purposes, 
or  as  woodland  or  otherwise. 

13.  Keservoirs,  tanks,  conduits,  watercourses,  pipes,  wells,  ponds,  shafts, 
dams,  weirs,  sluices,  and  other  works  and  machinery  for  supply  and  distri- 
bution of  water  for  agricultural,  manufacturing,  or  other  purposes,  or  for 
domestic  or  other  consumption. 

14.  Tramways;  railways;  canals;  docks. 

15.  Jetties,  piers,  and  landing-places  on  rivers,  lakes,  the  sea  or  tidal 
waters,  for  facilitating  transport  of  persons,  and  of  agricultural  stock  and 
produce,  and  of  manure,  and  other  things  required  for  agricultural  purposes, 
and  of  minerals  and  of  things  required  for  mining  purposes. 

16.  Markets  and  market-places. 

17.  Streets,  roads,  paths,  squares,  gardens,  or  other  open  spaces  for  the 
use,  gratuitously  or  on  payment,  of  the  public,  or  of  individuals,  or  for 
dedication  to  the  public,  the  same  being  necessary  or  proper  in  connection 
with  the  conversion  of  land  into  building  land. 

18.  Sewers,  drains,  watercourses,  pipe-making,  fencing,  paving,  brick- 
making, tile -making,  and  other  works  necessary  or  proper  in  connection 
with  any  of  the  objects  aforesaid. 

19.  Trial  pits  for  mines,  and  other  preliminary  works  necessary  or 
proper  in  connection  with  development  of  mines. 

20.  Bridges. 

21.  Making  any  additions  to,  or  alterations  in,  buildings  reasonably 
necessary  or  proper  to  enable  the  same  to  be  let. 

22.  Erection  of  buildings  in  substitution  for  buildings  within  an  urban 
district  taken  by  a local  or  other  public  authority,  or  for  buildings  taken 
under  compulsory  powers. 

23.  Eeconstruction,  enlargement,  or  improvement  of  any  of  those 
works. 


Lock-Ja.W  (Tetanus)  may  be  defined  as  a continuous  spasm 
or  cramp  of  the  voluntary  muscles,  inducing  a tense,  rigid  condition  of  the 
whole  body,  and  is  of  a very  fatal  character ; in  some  cases  of  acute  nature  it 
much  resembles  rabies  (hydrophobia).  Lock-jaw  makes  itself  manifest  in 
three  different  forms,  namely,  acute,  sub-acute,  and  chronic,  the  first 
named  being  the  most  fatal,  whilst  cases  of  the  sub-acute  and  chronic,  accord- 
ing to  the  nature  of  the  attack  and  the  constitutional  state  of  the  patient, 
are  at  times  amenable  to  suitable  treatment  and  judicious  nursing.  At  one 
time  the  complaint  was  looked  upon  as  occurring  in  two  different  forms, 
firstly  as  idiopathic^  where  no  real  cause  could  be  ascertained,  and  secondly  as 
traumatic,  where  it  was  thought  to  arise  from  some  external  wound ; but  at 
the  present  time  it  is  considered  under  one  head  only,  and  that  the  real 
cause  is  the  presence  of  a germ — the  tetanus  bacillus — in  the  wound, 
which  when  observed  through  the  microscope  resembles  a drumstick.  In 
cases  where  no  external  wound  is  seen  it  is  supposed  that  the  bacillus  gains 
admission  into  some  laceration  of  the  lining  of  the  mouth  about  the  teeth  and 
gums,  or  into  some  lesion  of  the  lining  membrane  of  the  stomach  and  bowels, 
which  may  have  been  caused  by  the  presence  of  worms  or  bots,  whereby  it 
can  establish  its  action.  Experimental  microscopists  have  discovered  that 
the  bacillus  or  germ  exists  in  certain  garden  soils  or  moulds,  and  this  is 
looked  upon  by  some  as  the  most  likely  reason  for  lock-jaw  being  so  prevalent 
(enzootic)  in  certain  localities,  whilst  in  others  it  is  very  seldom  seen.  No 
doubt  there  is  something  remarkable  in  this  respect,  either  in  the  air. 
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temperature,  or  surface  soil,  as  the  writer  has  for  the  past  fifty  years  been 
in  regular  attendance  upon  horses  at  several  large  collieries,  and  during  that 
time  has  seen  only  one  single  case  of  lock-jaw  at  the  bottom  of  a pit,  where 
in  juries  of  almost  every  description  are  very  common,  particularly  punctured 
wounds  in  the  legs  and  feet,  which  are  the  most  frequent  causes  of  lock-jaw. 
There  was,  however,  no  wound  on  the  body  of  the  animal  just  referred  to. 
Strange  to  say,  the  bacillus  or  organism  does  not  enter  into  the  blood  stream 
or  any  of  the  other  fluids  or  tissues  of  the  body,  but  confines  itself  to  the 
wound  or  lesion,  where  it  secretes  or  exudes  from  its  body  ptomaines  or 
toxins,  and  these  products  are  absorbed  and  taken  into  the  system  and  in 
turn  act  upon  the  nerve  centres,  and  thus  produce  the  disease.  In  the 
designation  of  tetanus  or  lock-jaw  there  are  various  terms  used,  such  as 
trismus,  when  the  muscles  of  the  head  and  jaws  are  implicated ; opisthotonus, 
when  the  muscles  of  the  neck  and  head  are  mostly  involved,  the  head  being 
pulled  upwards  and  backward  and  the  tail  erected ; emprosthotonus,  when 
the  head  is  depressed,  back  arched,  and  belly  tucked  up  ; and  pleurothotonus, 
when  the  head  is  pulled  to  one  side.  As  a rule,  lock-jaw  is  mostly  seen 
following  wounds,  particularly  those  in  the  extremities,  such  as  broken 
knees,  punctured  wounds  of  the  feet  caused  by  a prick  from  a nail  in  shoe- 
ing, or  by  the  stepping  on  to  a nail  or  other  sharp  body  on  the  ground 
(gathered  nails) ; these  latter  are  very  common  causes.  It  at  times  follows 
operations  such  as  castrating,  docking,  un-nerving,  firing,  etc.,  even  when 
great  care  has  been  used  and  the  operation  skilfully  performed,  thus  show- 
ing how  necessary  it  is  to  have  all  things,  including  the  surroundings, 
scrupulously  clean  and  disinfected. 

Although  lock-jaw  may  occur  in  any  one  of  the  domestic  animals, 
and  also  in  man,  it  is,  however,  mostly  seen  in  the  horse,  and  is  more  common 
in  hot  climates  than  in  colder  regions.  It  usually  makes  its  appearance  from 
about  the  fifth  to  the  tenth  day  after  an  accident  or  operation,  just  when 
the  wound  shows  signs  of  healing,  being  very  rarely  seen  immediately  after 
the  operation  or  injury,  although  cases  are  on  record  which  followed  within 
twelve  hours  after  an  accident. 

Symptoms. — In  the  very  mild  form  of  lock-jaw  the  symptoms  are  not 
readily  detected,  but  in  the  severe  forms  they  are  usually  well  pronounced. 
If  the  animal  be  in  a loose  box  and  made  to  move  round,  it  walks 
in  a very  stiff  manner,  with  the  nose  pointed  forward,  the  ears  pricked 
sharply  up  in  front,  with  the  muscles  hard  and  the  whole  body  rigid,  tail 
slightly  elevated  and  shaking,  hind  legs  wide  apart,  and  the  points  of  the 
hocks  turned  out.  If  the  patient  be  tied  up  in  a stall,  the  hind  legs  will  be 
stretched  backwards,  and  straddling,  with  the  hocks  turned  out,  the  tail  raised 
and  quivering,  the  head  pulled  up  and  the  eyes  very  watchful,  and  on  being 
approached  the  head  becomes  more  elevated  and  the  eyeballs  drawn  back 
into  the  sockets,  with  the  haw  {Menibrana  nictitans)  pulled  across  the  front 
of  the  eyes ; this  latter  is  looked  upon  as  a confirming  symptom  of  lock-jaw, 
although  the  jaws  may  still  be  slightly  movable.  As  the  case  proceeds, 
the  symptoms  become  more  aggravated,  the  face  has  a haggard,  pinched 
appearance,  there  is  foaming  at  the  mouth,  and  the  nostrils  are  dilated ; 
when  made  to  turn,  the  poor  brute  moves  like  a solid  block,  whilst  patches 
of  perspiration  bedew  various  parts  of  the  body,  and  finally  in  the  later  stages 
the  animal  sweats  most  profusely.  At  first  the  pulse  is  little  affected,  but  as 
the  disease  progresses  it  becomes  much  quicker,  hard,  and  oppressed.  Im- 
mediately the  animal  ceases  to  breathe,  the  muscles  of  the  body  become 
soft  and  relaxed. 

Treatment. — If  there  is  one  disease  more  tlian  another  for  which  a great 
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variety  of  treatment  has  been  tried,  it  is  that  of  lock-jaw  in  the  horse ; all  the 
different  remedies  that  have  been  tried  and  thought  beneficial  in  one  case 
have  proved  utter  failures  and  complete  disappointments  in  others.  The 
greatest  success  has  followed  placing  the  patient  into  a well-ventilated, 
secluded,  dark  loose  box,  keeping  it  perfectly  quiet,  and  placing  slings 
loosely  under  the  body  to  prevent  the  patient  from  falling;  for,  once  it  gets 
down,  it  rarely  or  ever  rises  again  without  being  lifted  with  blocks,  etc. 
When  the  jaws  are  not  too  fast  at  the  onset,  if  possible  a 6 to  8 drachm 
physic  ball  should  be  administered  on  the  end  of  a cane,  all  clothing  removed 
from  the  body,  as  such  only  annoys  the  patient,  while  coldness  acts  as  a 
splendid  sedative.  Should  there  be  a wound  that  is  thought  to  be  the  cause, 
wash  the  same  w’ell  with  some  suitable  antiseptic  such  as  Condy’s  fluid  or 
Jeyes’  fluid  and  water,  and  dress  with  tincture  of  iron,  then  smear  over 
with  a little  of  the  extract  of  belladonna,  covering  up  with  a layer  of 
cotton-wool,  and  securing  the  whole  by  the  best  possible  means.  Fix  up  a 
brick  trough  or  pail  slanting  forward  towards  the  animal  on  a level  with  its 
mouth,  keeping  it  supplied  with  any  of  the  following  fluids,  whichever  seems 
most  agreeable  to  the  taste  of  the  patient — cold  water,  hiiy  tea,  milk,  and 
linseed  jelly  or  milk  and  water,  changing  the  supply  every  six  or  eight  hours, 
and  leaving  the  animal  to  suck  in  the  fluid  as  it  feels  inclined.  Solid  food 
must  not  be  offered  to  the  patient  on  any  account,  it  being  unable  either  to 
masticate  or  swallow  it.  Should  the  bowels  be  at  all  costive,  warm  water 
injections  may  be  given  per  rectum  once  a day,  and  one  ounce  of  hypo- 
sulphite of  soda  dissolved  in  cold  water  can  be  put  into  the  drinking  fluid 
twice  a day.  From  six  to  eight  weeks  is  generally  the  period  taken  for  a 
case  of  lock-jaw  to  pull  through.  Hypodermic  injections  of  different  pre- 
parations, such  as  serums,  and  tetanin  are  thought  by  many  to  have  a bene- 
ficial action.  The  writer,  however,  cannot  boast  of  any  of  them. 

Young  foals  even  as  early  as  a week  old  are  very  subject  to  lock-jaw, 
which  mostly  proves  fatal,  and  is  generally  thought  to  be  due  to  the  disease- 
producing  germ  gaining  access  to  the  body  through  the  medium  of  the 
0{)enings  in  the  navel,  and  as  a preventive  the  navel  should  be  dressed  with 
some  antiseptic  at  birth,  and  nothing  is  better  than  dusting  the  part  with  a 
mixture  of  one  ounce  each  of  starch  and  boracic  acid  and  a quarter  of 
an  ounce  of  iodoform. 

In  the  cow  lock-jaw  is  occasionally  seen,  but  as  a rule  it  is  of  a chronic 
character,  and  rarely  arises  from  a wound.  At  times  it  follows  after 
calving.  Cattle  take  the  malady  very  quietly,  and  mostly  recover,  quietness 
being  the  greatest  factor. 

Authorities  consulted  have  been — Williams’  Principles  and  Practice  of 
Veterinary  Siirgcry ; Hayes’  Veterinary  Pathology ; and  Thompson’s  Veter- 
inary Lectures,  3rd  edition. 


Locust  Beans,  or  Carob  beans,  are  the  fruit  of  the  Carob  tree, 
and  are  often  referred  to  in  lists  of  feeding  materials.  The  tree  belongs  to 
the  natural  order  Leguminosa^  and  is  known  botanically  as  Ceratonia 
siliqua.  It  is  the  sole  species  of  the  genus.  It  is  widely  distributed  from 
Spain  to  Egypt,  both  on  the  European  and  African  sides  of  the  Medi- 
terranean, and  extends  into  Central  Africa  and  India.  The  pods  are  flat, 
more  or  less  curved,  and  when  dry  are  of  dark  mahogany  colour,  and  of 
smooth  appearance.  They  contain  hard  seeds  separated  from  each  other  by 
pulpy  divisions,  which  contain  a large  quantity  of  saccharine  matter. 
The  general  sweetness  of  the  pod  and  its  nutrient  properties  constitute  its 
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chief  recommendations,  but  the  beans  are  extremely  hard.  They  are  for  this 
reason  often  separated  by  a process  of  decortication  or  kibbling,  and  in 
some  cases  are  ground  and  supplied  separately  or  mixed  with  the  broken 
husk. 

The  carob  pods  are  esteemed  as  a food  for  pigs  and  cattle,  and  are  in 
some  cases  used  as  human  food.  From  their  frequent  use  for  hogs  in  Eastern 
countries  they  have  been  called  “ swine’s  bread,”  and  it  is  possible  that  they 
are  referred  to  in  the  parable  of  the  Prodigal  Son.  They  have  on  insufficient 
evidence  been  alleged  to  be  the  “locusts”  on  which  John  the  Baptist  fed 
in  the  wilderness,  and  from  this  supposed  connection  have  been  named 
St.  John’s  bread. 

Locust  beans  are  in  common  use  in  this  country  as  a food  for  stock, 
especially  in  compounded  foods,  in  which  fragments  of  the  pods  may 
frequently  be  detected.  They  are  also  used  in  cow  and  bullock  feeding 
after  being  broken,  and  are  much  relished  by  cattle.  They  are  quoted  in 
agricultural  price  lists  at  about  £5  per  ton  [present  quotation,  107s.].  They 
cannot  be  regarded  as  a food  in  very  general  use,  and  no  reference  is  made 
to  them  in  Warington’s  Chemistry  of  the  Farm.  Mr.  Horsfall,  in  his 
exhaustive  article  on  Dairy  Management  (vol.  xviii.,  B.  A.  S.  Journal,  1857), 
wrote  of  them  as  a valuable  food  for  cows ; but  most  of  the  subsequent 
references  relate  simply  to  their  composition.  This  is  usually  done  under  the 
name  of  carob  beans,  and  analysis  indicates  a considerable  value  for  nutrient 
purposes.  The  following  table  shows  the  proportional  parts  of  locust  beans 
with  a good  sample  of  linseed  cake  side  by  side : — 

Analysis  of  Carob  or  Locust  Beans. 


Locust  Beans. 

Linseed  Cake. 

Water  ...... 

Per  cent. 
14 

Per  cent. 
11-7 

Albuminoids  .... 

7 

28-0 

Fats  ...... 

1 

11-4 

Carbohydrates  .... 

68 

33-2 

Indigestible  fibre  .... 

7 

9*0 

Ash 

3 

6-7 

100 

100-0 

It  will  be  noticed  that  the  locust  beans  are  poor  in  albuminoids  and  rich  in 
carbohydrates,  a large  proportion  of  which  is  sugar  or  saccharine  in  character. 
They  are  also  poor  in  fats,  which  are  always  estimated  to  be  2*5  times  the 
value  of  carbohydrates.  A food  which  contains  only  one-fourth  the  propor- 
tion of  albuminoids  and  one-tenth  the  amount  of  fat  is  evidently  inferior  to 
linseed  cake,  not  only  in  nutrient  but  in  manurial  value.  Even  at  half  the 
price  per  ton  it  could  scarcely  be  recommended  as  a substitute.  Still,  as 
an  appetising  addition  to  a mixture  such  as  may  be  composed  for  young 
lambs,  cows,  or  other  descriptions  of  stock,  locust  beans  deserve  a place  in 
stock-feeding. 


Longhorn  Cattle. — During  the  whole  of  the  last  century,  more 
particularly  at  its  commencement,  the  Longhorn  breed  of  cattle  was  very 
extensively  kept  in  many  parts  of  England,  the  Midland  counties  perhaps 


Parsons. 


Longhorn  Bull^ 


Parsons. 


Longhorn  Cow. 
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being  its  greatest  stronghold,  whilst  the  north  of  England,  Cumberland,  and 
Westmorland  were  also  noted  for  some  excellent  herds  of  the  breed. 
Ireland,  too,  produced  some  exceptionally  fine  stock,  and  at  the  present  time 
Longhorns  are  kept  on  the  Earl  of  Westmeath’s  estate  in  the  county  of 
Galway,  a few  pure-bred  animals  and  many  crosses  being  met  with  at  the 
great  fairs  at  Ballinasloe  in  Eoscommon.  The  Westmeath  herd  is  said 
to  have  been  in  existence  for  upwards  of  200  years.  Where  the  breed 
originated  will  probably  ever  be  a matter  of  great  obscurity.  The  Craven 
district  of  Yorkshire  has  been  mentioned  perhaps  more  than  any  other  as 
the  most  probable  birthplace,  cattle  very  much  resembling  them  being 
found  in  great  numbers  in  that  district  prior  to  the  introduction  of  the 
Shorthorn.  Fashion  is  ever  very  fickle,  and  when  the  improved  Shorthorn 
entered  the  field  it  somewhat  rapidly  superseded  the  famous  old  Longhorn, 
and  has  in  the  majority  of  cases  continued  to  hold  its  place  all  over  the 
world.  The  question  is  often  asked,  when  our  various  breeds  of  cattle  are 
the  subject  of  discussion.  Why  did  the  Longhorn  lose  favour  ? The  answer 
undoubtedly  would  be  that  the  breed  had  become  overbred;  size  and 
weight  had  been  sacrificed  for  the  newer  system  of  early  maturity,  and 
smaller  cattle,  cattle  with  fine  bone  and  a great  aptitude  to  fatten,  which 
caused  the  very  important  property  of  milk  production  to  disappear 
entirely  in  many  herds,  and  thus  the  general  utility  character  of  the  breed 
suffered  to  a great  extent.  The  breed  have  also  the  undesirable  reputation 
of  being  slow  growers,  a reputation  that  is  certainly  never  merited,  as 
the  few  Longhorns  that  have  been  put  into  training  from  birth  have 
proved  distinctly  that  they  are  capable  of  yielding  as  great  a weight 
for  age  as  any  of  the  improved  breeds.  The  improvement  in  the 
Longhorn  at  one  time  was  taken  in  hand  by  that  great  breeder,  Mr. 
Eobert  Bakewell  of  Dishley,  Leicestershire,  whose  cattle  were  frequently 
models  of  beauty  as  well  as  of  general  utility,  but  the  system  of  in-breeding 
was  carried  out  to  such  an  extent  as  to  affect  the  constitution  and  to 
lead  to  the  production  of  stock  that  became  much  too  fat  for  ordinary 
consumption,  and  thus  the  marbled  flesh  and  high  quality  that  Longhorn 
beef  had  attained  was  quite  lost,  and  so  the  breed  became  rapidly  less 
numerous  and  threatened  at  one  time  to  become  quite  extinct. 

About  this  time  a few  breeders  who  had  remained  steadfast  in  their 
adherence  to  their  favourites  banded  together,  and  a ‘herd-book  of  the  breed 
was  started,  the  late  Mr.  J.  B.  Lythall  of  Birmingham  taking  up  the  editor- 
ship of  the  work,  which  saved  a small  remnant  from  the  slaughter-house 
and  caused  increased  interest  to  be  once  more  manifested ; and  although 
there  are  not  at  the  present  time  more  than  some  twenty  registered  herds 
in  Great  Britain,  and  several  of  these  but  very  small  ones,  still  they  are  so 
situated  in  districts  wide  apart  and  embracing  every  class  of  soil  and 
climate,  and  are  increasing  in  favour  with  their  new  owners,  that  it  is  to  be 
hoped  the  breed  will  once  more  become  plentiful,  for  it  has  many  points 
very  strongly  in  its  favour.  Of  the  herds  in  existence  at  the  present  day 
that  of  Lord  Gerard’s  in  the  south-east  of  England  is  one  of  great  note  and 
also  a very  extensive  one,  the  Longhorn  not  only  forming  the  chief  breed  of 
cattle,  but  proving  a very  remunerative  adornment  to  Eastwell  Park,  the 
home  of  Lord  Gerard.  This  herd  has  also  not  only  owned  but  been 
accountable  for  the  breeding  of  many  noted  prize- winning  animals,  both 
sexes  having  been  well  honoured  at  the  E.A.S.E.  and  other  shows. 
Let  us  now  go  to  the  home  of  the  “white  faces,”  and  here  also  we 
find  one  of  the  most  enthusiastic  supporters  and  a large  breeder  in  Mr. 
John  Eiley  of  Putley  Court,  Ledbury,  who  is  the  President  of  the  Society. 
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Few  breeders,  if  any,  pay  more  attention  to  the  breeding  and  management 
of  the  Longhorn  than  does  Mr.  Eiley.  The  showyard  is  not  a great 
attraction  to  our  President,  but  the  development  of  the  best  possible  dairy 
qualities,  combining  quantity  and  quality  of  milk,  is  his  chief  aim,  and  to 
attain  this,  records  of  the  product  from  each  animal  are  registered,  and  the 
milk  carefully  weighed  and  periodically  tested  for  butter  fat.  The  rich 
and  abundant  pastures  cause  Longhorn  bulls  to  be  much  requisitioned 
for  crossing  purposes,  these  crosses  making  admirable  beasts  for  the 
butcher. 

At  Atherstone,  in  Warwickshire,  is  to  be  found  the  home  of  one  of  the 
most  noted  breeders  and  exhibitors  of  the  present  day  in  Mr.  W.  H.  Sale, 
who  may  rightly  be  styled  the  chief  revivalist  of  the  breed.  Mr.  Sale’s 
stock  are  all  branded  as  it  were  with  the  prefix  “ Arden  ” ; animals  bearing 
this  prefix  appear  in  many  of  the  leading  herds,  and  a showyard  where  the 
breed  is  represented  at  all  would  appear  incomplete  without  it.  There  is  a 
long  list  of  honours  to  the  credit  of  this  herd,  including  firsts  at  the  E.A.S.E. 
and  Warwickshire  shows.  A champion  prize  given  at  the  latter  show  in 
1906  for  the  best  animal  of  either  sex  was  won  by  an  exhibit  from  this  herd. 
The  herd  has  also  done  well  in  the  milking  trials  at  the  E.A.S.E.,  where 
premier  honours  have  been  awarded  it. 

The  Hon.  E.  A.  Fitzroy  of  Fox  Hill,  in  Northamptonshire,  also  possesses 
an  old-established  herd  in  that  county.  The  herd  is  an  extensive  one  and 
very  uniform,  many  animals  typical  of  the  breed  finding  their  way  from 
time  to  time  into  the  showyards,  where  they  have  attained  high  positions 
in  the  honour  list.  A considerable  amount  of  feeding  is  done  at  Fox  Hill 
annually,  and  steers  of  great  weight  have  found  their  way  to  the  Christmas 
fat  stock  markets  and  been  sold  at  remunerative  prices,  one  steer  weighing 
upwards  of  1 ton  weight  at  three  years  old.  The  dual  qualities  of  milk 
and  meat  receive  equal  consideration. 

At  Stowe  House,  in  Buckinghamshire,  the  original  seat  of  the  late  Dukes 
of  Buckingham  and  Chandos,  where  a herd  has  been  kept  for  a great 
number  of  years,  there  is  still  to  be  found  a large  number  of  worthy 
representatives  of  the  breed  belonging  to  the  Eight  Hon.  Mary,  Baroness 
Kinloss.  This  herd  has  also  received  a share  of  the  honours  distributed  in 
the  showyards,  and  descendants  of  this  herd  are  very  prominent  in  many 
of  the  other  herds  of  the  country.  Mr.  Edward  Tingey  has  a herd  in 
Norfolk  where  bulls  are  largely  used  for  crossing  purposes,  the  result  being 
that  on  several  occasions  Mr.  Tingey  has  brought  out  cross-bred 
bullocks  of  great  weight  that  have  won  prizes  offered  at  Christmas  fat 
stock  sales,  and  have  found  ready  purchasers  at  prices  up  to  £40  each,  and 
pure-bred  Longhorn  steers  have  gone  up  as  high  as  £43,  10s.  per  head, 
these  prices  having  been  realised  whilst  the  beef  trade  was  very  much 
depressed. 

In  the  extreme  south  Mr.  F.  J.  Mayo  has  a herd  kept  largely  for  dairy 
purposes  near  Dorchester,  which  strongly  recommends  the  breed  in  that 
neighbourhood. 

Eeturning  to  the  Midland  counties,  Leicestershire,  formerly  one  of  the 
strongholds  of  the  breed,  there  are  still  several  herds  of  very  high  breeding, 
some  of  which  are  in  the  hands  of  tenant-farmers,  Mr.  Henry  Houghton 
of  Narley  House,  Osbaston,  having  several  remarkably  heavy  milkers  and 
fine  breeders.  Mr.  S.  B.  H.  Chamberlayne  of  Witherley  Hall,  in  the  same 
county,  has  also  some  exceptionally  fine  specimens  of  the  breed.  In  this 
herd  a prominent  feature  is  the  crossing  of  Longhorn  bulls  upon  West 
Highland  heifers  ; the  result  is  a most  perfect  butchers’  and  consumers’  beast. 
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maturing  early  on  a minimum  of  keep,  and  uniting  the  picturesque  beauty 
of  the  two  breeds  in  a marked  manner.  In  Leicestershire  also  is  the  herd  of 
Mr.  C.  Tollemache  Scott  of  Market  Bosworth  Park,  which  contains  many 
prize-winning  animals. 

In  Worcestershire,  Mrs.  M.  M.  Cheape,  well  known  as  the  “Squire,”  has 
a very  large  herd,  which  adorn  the  beautifully  wooded  park  and  grounds, 
and  prove  a great  attraction  in  every  respect.  Going  to  the  extreme  north  of 
the  country,  many  fine  cattle  have  been  bred  and  brought  out  by  the 
Messrs.  Watson  in  Cumberland.  The  breed  has  also  found  its  way  into  the 
Isle  of  Man,  where  Mr.  J.  C.  Bacon  is  the  great  enthusiast,  and  here  the 
Longhorn  has  been  well  able  to  hold  its  own  against  the  Shorthorn,  Angus, 
and  other  breeds  upon  the  island. 

There  are  also  breeders  in  several  other  parts  of  the  country  with 
small  herds.  These  would  include  Mr.  Thirlby  and  Mr.  Tanser  in  Leicester- 
shire, Mr.  W.  L.  Eiley  near  Coventry,  Mr.  T.  S.  Hanbury  of  Ware,  Herts, 
Mr.  T.  Basil  P.  Levett  near  Burton-on-Trent,  and  Mr.  W.  S.  Shaw  of 
Fradley  near  Lichfield,  the  latter,  in  succession  to  his  father,  being  one  of 
the  oldest  breeders  in  the  country,  and  his  stock  are  generally  well  placed 
in  the  showyard. 

In  the  present  altered  condition  of  the  British  Islands  the  Longhorn  is 
capable  of  fulfilling  a most  useful  mission.  As  a dual-purpose  breed  they 
are  difficult  to  excel,  whilst  in  the  face  of  an  increased  area  of  pasture  land 
and  a corresponding  decrease  of  arable,  their  extreme  hardihood  commends 
them  to  the  notice  of  all  farmers ; nothing  except  cows  in  milk  and 
extremely  young  calves  require  any  housing  whatever,  thereby  economising 
expense  very  considerably.  Their  heavy  coats  of  hair  and  generally  hardy 
constitutions  carry  them  through  almost  any  sort  of  weather.  In  the 
severest  of  winter  mornings  after  daybreak  you  will  invariably  find  the 
Longhorns  have  had  their  nights  out  in  the  open  fields  in  preference  to  the 
warm  sheds  left  at  their  disposal.  Another  great  point  in  their  favour 
is  their  comparative  freedom  from  diseases  to  which  many  other  breeds  are 
so  susceptible,  notable  in  this  respect  being  tuberculosis,  a disease  that  is 
said  to  be  entirely  unknown  in  the  breed. 

The  dairy  properties  of  many  herds  that  the  writer  has  known  are  very 
prominent  in  respect  of  cheese  making  and  butter  making.  A herd  of  good 
Longhorns  invariably  turn  out  a great  yield  of  cheese  of  the  best  quality, 
and  where  tried  in  comparison  with  other  breeds  they  invariably  stand  the 
test  best.  For  butter-making  purposes  an  average  of  10  lb.  per  cow  per 
week  whilst  in  milk  is  not  at  all  uncommon,  and  the  quality  of  this  product 
is  fully  equal  to  that  of  the  Channel  Island  cattle.  Another  very  strong 
point  in  favour  of  the  breed  is  the  great  rapidity  with  which  they  put 
on  flesh  and  ripen  for  the  butcher.  A few  years  ago  Mr.  Sale  had  a cow 
that  was  giving  4 gallons  of  milk  per  day  in  March,  and  after  milking 
heavily  through  the  summer  she  was  dried  off  in  September,  and  at  the 
Birmingham  fat  stock  exhibition  early  in  December  she  turned  the  scales 
at  17  cwt.  live  weight. 


Lonk  ShC6p  is  a class  of  sheep  found  chiefly  in  North-East 
Lancashire  and  South-West  Yorkshire,  namely,  the  mountainous  districts 
which  join  these  two  counties,  ranging  from  Bury,  Bolton,  and  Darwen  on 
the  one  hand,  including  Whitworth  and  Eochdale,  to  the  border  of  Yorkshire 
on  the  other  hand.  They  may  also  be  seen  in  the  forest  of  Bowland  and 
Skipton,  Keighley,  Holmfirth,  and  Sheffield  districts,  including  the  eastern 
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part  of  Derbyshire.  The  home  of  the  breed  is  really  Lancashire,  from 
which  they  derive  their  name  Lank  or  Lonk.  They  are  of  the  horned  class, 
and  have  been  in  the  country  for  several  generations.  A pure-bred  lonk 
sheep  has  a black  and  white  or  speckled  (to  use  the  local  term)  face  and 
legs,  with  a little  more  black  than  white.  The  rams  have  large  horns,  which 
project  well  out  from  the  face  and  turn  once  or  twice  round,  according  to 
their  age ; they  are  well  apart  at  the  roots,  not  too  high,  and  are  set  upon  a 
good  heavy  head,  well-sprung  nose  and  deep  jaw,  giving  on  the  whole  a 
bold  appearance ; they  have  a long,  straight,  broad  back,  wide  loins  and 
shoulders,  well-sprung  ribs  and  strong  bushy  tail  reaching  to  the  ground. 
The  legs  are  well  set  on,  wide  apart,  and  short  jointed ; he  is,  considering 
his  size  and  weight,  a neat  sheep  aud  nimble  walker.  A good  ram  may 
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weigh  as  much  as  200  lb.  The  fleece  is  short  and  close,  not  too  soft  to  the 
touch,  fills  the  hand  well,  and  is  not  of  the  strong  hairy  kind ; it  ought  to 
grow  very  evenly  over  the  body,  having  a tuft  on  the  face.  A good  fleece 
will  weigh  about  12  lb. 

The  ewes,  which  are  kept  for  breeding  purposes,  are  not  quite  so  large  as 
the  rams,  not  being  just  as  long  in  the  legs  and  more  compact  in  the  body, 
also  having  shorter  and  more  slender  horns,  which  are  not  turned  as  much 
as  those  of  the  ram ; they  also  have  their  tails  cut  short.  They  are  very 
good  breeders,  often  rearing  two  and  sometimes  three  lambs  each  season ; 
but  living  in  a somewhat  cold  climate  do  not  lamb  as  early  as  some  breeds, 
generally  about  the  middle  of  April  being  the  usual  time.  The  wethers  are 
kept  until  they  are  three  or  four  years  old  solely  for  their  wool  and  mutton, 
and  are  profitable ; being  good  grazers,  they  live  almost  entirely  on  the  moors 
after  the  first  year,  which  seems  to  be  their  nature,  for  they  seem  to  do  the 
best  of  any  breed,  as  they  are  of  a rambling  nature ; here  they  have  plenty 
of  scope.  When  slaughtered  they  weigh  from  80  to  100  lb.  dead  weight, 
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and  are  considered  to  be  the  finest  mutton  we  have,  there  being  such  a 
large  proportion  of  lean  to  the  fatd 

They  are  a class  of  sheep  which  do  admirably  well  in  the  above-men- 
tioned districts,  as  they  are  of  a hardy  nature,  and,  being  close  coated,  can 
withstand  the  weather  fairly  well ; their  wool  is  not  so  valuable  as  that  of 
the  long-woolled  breeds,  it  being  shorter  in  staple. 

The  ewes  are  often  used  for  crossing  with  a Lincoln  or  any  other  long- 
woolled  ram,  and  this  produces  a very  good  sheep,  it  being  larger  and  not  of 
such  a rambling  nature  as  the  lonk. 

Louping'-ill  in  Sheep. — Louping-ill  Tremblings  ave  nsimes 

used  in  connection  with  one  or  more  fatal  affections  of  sheep  which  are 
said  to  be  prevalent  in  the  north  of  England,  south  and  west  of  Scotland,  and 
in  parts  of  the  north-west  of,  Ireland.  Up  to  within  the  past  few  years  the 
name  “ louping-ill  ” was  made  convenient  to  include  fatalities  from  diseases 
which  are  now  known  to  be  entirely  distinct  from  each  other.  Such  a state 
of  affairs  accentuates  the  great  value  of  discovery  of  the  cause  of  disease. 
Many  theories  have  been  advanced  to  account  for  louping-ill,  but  inasmuch 
as  there  has  been  no  precise  agreement  as  to  what  louping-ill  is,  it  has 
been  found  necessary  to  attempt  to  select  from  several  diseases,  one  due 
to  a definite  cause,  to  record  its  special  and  distinguishing  features,  and 
christen  it  with  a name  that  was  before  used  very  loosely  to  embrace 
conditions  due  to  different  causes,  some  of  which  are  totally  dissimilar  to 
others. 

The  study  of  the  affection  cannot  be  said  to  have  been  neglected.  In 
1879  there  appeared  in  the  Veterinarian  an  interesting  article  contributed 
by  Fair  which  gives  evidence  of  much  careful  observation,  indicates  the 
confusion  above  referred  to,  and  the  nervous  character  of  the  symptoms. 
In  1879  the  Teviotdale  Farmers’  Club  appointed  a committee  to  investigate 
the  cause,  and  as  at  the  time  the  theory  of  ticks  being  in  some  way  con- 
cerned was  prominent,  the  work  appeared  to  have  been  specially  directed  to 
this  aspect  of  the  question.  The  report  indicates  that  while  ticks  were 
frequently  found,  their  presence  was  not  constant,  and  that  though  they 
might  render  the  infested  sheep  weaker  and  more  susceptible  or  be  carriers 
of  the  poison,  there  was  no  closer  relation.  In  1881  the  Highland  and 
Agricultural  Society  appointed  a committee  to  inquire  into  louping-ill  and 
braxy.  Professor  Williams,  who  was  a member  of  this  committee,  seems  to 
have  arrived  at  the  conclusion  that  the  disease,  whose  lesion  was  a jelly- 
like  substance  in  the  spinal  cord  which  contained  a bacillus,  also  found  in 
ticks,  was  due  to  this  alleged  bacillus.  In  1893,  the  Highland  and  Agri- 
cultural Society  prosecuted  further  experiments,  the  results  of  which 
do  not  appear  to  have  settled  the  question.  In  the  same  year,  at  the 
instance  of  the  Eoyal  Agricultural  Society  of  England,  Dr.  Klein  in- 
vestigated the  disease  in  the  north  of  England,  but  failed  to  elucidate 
the  intimate  pathology  of  the  affection,  and  the  same  may  be  said 
of  the  investigations  of  Professor  MacFadyean,  which  were  carried  on 
concurrently,  though  perhaps  the  last-named  did  something  in  the  direction 
of  differentiating  diseases  which  were  commonly  included  under  the  term 
louping-ill.  Like  Dr.  Klein,  Professor  MacFadyean  failed  to  transmit  the 
disease,  he  distinguished  as  louping-ill,  by  inoculation  with  blood,  cerebro- 

^ Naturally  there  are  a few  fanciers  who  own  lonks  which  are  not  taken  on  to  the  moors,  but 
are  shoAvn  at  the  numerous  agricultural  shows,  including  the  Eoyal  Agricultural  Society  of  Eng- 
land and  the  Eoyal  Lancs.,  where  valuable  prizes  are  ofl'ered  to  breeders  of  the  lonk. 
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spinal  fluid,  or  pericardial  fluid.  In  the  Veterinarian  of  1897  there 
appears  a report  from  Messrs.  G-reig-Smith  and  Meek  which  indicates  that 
cultures  of  certain  bacteria  taken  from  sheep  supposed  to  be  affected  with 
louping-ill  induced  a nervous  disease  in  rabbits.  The  Journal  of  the  Eoyal 
Agricultural  Society  of  England  for  1899  contains  an  article  by  Mr.  E.  G. 
Wheeler  on  “ Louping-Ill  and  the  Grass  Ticks.”  This  observer  appears  to 
have  concluded  that  ticks  extract  some  micro-organism  from  the  sheep 
affected  with  louping-ill  and  convey  it  to  healthy  sheep,  thus  causing  the 
disease.  It  is  well  known  that  ticks  are  blood-suckers,  but  as  experiment 
so  far  has  failed  in  communicating  the  disease  by  inoculating  with  the  blood 
of  an  affected  sheep  directly  into  a healthy  one,  this  view  cannot  be 
accepted  as  flnal.  In  1901  the  President  of  the  Board  of  Agriculture 
appointed  a Departmental  Committee  to  “ report  as  to  the  etiology,  patho- 
logy, and  morbid  anatomy  of  louping-ill,  braxy,  . . . and  to  indicate  the 
directions  in  which  prevention  or  remedial  measures  are  likely  to  be 
successful.”  The  report,  which  was  printed  in  1906,  contains  much  informa- 
tion concerning  the  disease  under  discussion,  and  though  it  may  not  be  in  its 
entirety  acceptable  to  all,  it  must  for  the  time  be  regarded  as  the  most  recent 
authoritative  pronouncement,  and  our  remarks  will  refer  to  the  affection 
specified  by  the  description  of  this  committee. 

Though  sheep  of  all  ages  may  become  affected,  those  under  one  year 
are  more  commonly  so.  The  mortality  under  ordinary  conditions  is 
usually  under  20  per  cent.  It  has  been  known  to  be  over  50  per  cent., 
and,  according  to  some  observers,  considerably  higher  than  this.  If  sheep 
from  land  free  from  the  disease  are  introduced  into  infected  fields  the 
losses  may  be  very  high.  According  to  the  findings  of  the  committee,  “ other 
animals  such  as  cattle,  pigs,  and  even  geese  are  occasionally  attacked,”  and 
the  disease  “ appears  to  be  confined  to  the  British  Isles,”  where  it  is  most 
prevalent  from  April  to  June. 

Symptoms. — These  are  not  always  distinctive,  as  may  be  inferred  from 
the  report,  in  which  we  read  that  “in  time  we  acquired  much  skill  in 
recognition  of  the  symptoms.  The  farmers,  shepherds  . . . were  quite  help- 
less when  it  came  to  a doubtful  case.  In  fact  it  happened  frequently  that  the 
whole  committee  were  incompetent  to  come  to  a conclusion  on  the  nature 
of  a particular  case,  until  post-mortem  examination  had  been  made.”  It 
was  only  after  the  discovery  of  the  specific  bacillus  at  a later  period  that 
cases  of  louping-ill  could  be  diagnosed  with  certainty.  Cases  of  spinal 
abscess,  pyaemia,  “blood-rot,”  malignant  oedema,  sturdy,  and  parturition 
fever  seem  during  life  to  be  often  mistaken  for  louping-ill,  while  some  of 
the  symptoms  simulate  those  of  tetanus,  to  which  disease  this  committee 
concluded  sheep  are  not  naturally  subject.  In  entering  on  a consideration 
of  the  symptoms,  it  must  be  remembered  that  cases  vary  so  in  severity  that 
it  is  said  to  take  two  forms,  acute  and  chronic.  In  the  very  severe  or 
acute  case  the  course  of  the  disease  is  very  short,  death  occurring  a few 
hours  after  symptoms  are  first  noticed ; these  are  said  to  be  those  of  “ blood- 
poisoning.”  As  a matter  of  fact,  the  subjects  of  this  acute  form  are  usually 
found  dead.  In  the  less  acute  or  chronic  case  the  symptoms  are  of  a 
nervous  character;  this  is  implied  in  the  common  name  “tremblings.”  At 
first  there  are  usually  noticeable  some  convulsive  movements,  which  are 
followed  by  paralysis,  as  a result  of  which  an  affected  sheep  may  lie  and  be 
unable  to  rise  for  weeks.  The  systemic  disturbances  in  these  cases  may 
not  be  great,  the  patient  may  continue  to  eat  moderately,  and  general 
health  may  be  fairly  restored,  though  it  often  happens  that  the  animal  is 
much  crippled  and  not  worth  keeping  alive. 
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Cause. — The  investigations  of  the  Departmental  Committee  led  them  to 
conclude  that  louping-ill  is  caused  bv  a large  bacillus,  which  develops 
oval  or  round  spores  of  a brown  colour.  The  bacilli  are  anaerobic,  i.e.  live 
and  develop  without  oxygen,  multiply  by  spores,  by  splitting,  and  show 
feeble  motility.  This  microscopic  organism  is  found  in  liquid  in  the 
peritoneal  or  ‘‘  belly  ” cavity  of  affected  sheep  in  which  the  disease  is  far 
advanced.  If  this  liquid  be  removed  and  incubated  for  twenty-four  hours, 
then  injected  into  a healthy  sheep,  it  usually  kills  the  animal  in  a few 
hours,  it  is  assumed  from  “ louping-ill.”  The  bacillus  which  is  regarded  as 
the  cause  of  the  disease  is  supposed  to  be  swallowed  by  the  sheep,  and  to 
pass  through  the  walls  of  the  intestines  to  the  cavity  of  the  abdomen 
(peritoneal  cavity),  some  being  deposited  on  the  pasture  with  the  droppings, 
so  rendering  it  “foul.”  It  was  discovered  that  experimental  sheep  were 
much  more  susceptible  to  the  disease  at  certain  seasons  of  the  year,  and 
highly  insusceptible  at  other  times.  This  is  taken  as  evidence  that  the 
blood  exercises  some  power  unfavourable  to  the  growth  of  the  bacillus, 
and  so  prevents  it  from  passing  through  the  walls  of  the  stomach  and 
intestines,  and  gaining  the  peritoneal  cavity.  When  the  spring  time  comes 
the  blood  loses  its  protective  influence,  and  the  organism,  if  picked  up  by 
the  sheep  for  the  first  time,  is  able  to  pass  the  wall  of  the  intestine  with 
facility. 

It  is  stated  that  sheep  which  are  grazing  on  infected  land  during  the  insus- 
ceptible period,  i.e.  late  summer,  autumn,  and  winter,  pick  up  the  organism 
and  are  thereby  fortified  against  an  attack  of  the  natural  disease,  so  that  when 
the  period  of  danger  (spring)  arrives  they  fail  to  become  affected.  Based 
on  these  observations  and  assumptions  is  the  preventive  treatment  whose 
effects,  given  as  the  result  of  experiment,  would  seem  to  be  highly  favourable. 
It  was  found  that  the  method  of  trying  to  confer  protection  by  inoculating 
cultures  of  the  organism  under  the  skin  was  uncertain  and  unsatisfactory. 
The  practice  of  passing  the  bacilli  into  the  intestine  by  means  of  drenching 
is  reported  as  eminently  satisfactory.  “ The  drench  which  proved  so 
effectual  was  prepared  by  incubating  the  specific  bacilli  on  glucose  beef- 
tea,  a small  quantity  of  which  mixed  with  water  was  administered  to  each 
sheep  by  the  mouth,  a second  dose  being  given  a week  to  a fortnight  later.” 
If  the  sheep  be  drenched  at  the  wrong  time  of  the  year,  being  then  in  a 
susceptible  condition,  fatal  disease  may  be  communicated.  The  committee 
grouped  several  diseases  of  sheep  as  closely  allied.  Included  in  this 
category  are  braxy,  louping-ill,  black-quarter,  malignant  oedema,  and  others, 
the  results  of  “drenching.”  Other  experiments  suggest  that  all  may  be 
preventible  by  the  same  method  of  drenching. 


Lucerne,  Alfalfa,  or  Purple  VHeCi\cV:.{Medicago  sativajj.). 

— Lucerne  as  a fodder  crop  was  grown  extensively  by  the  ancient  Greeks  and 
Eomans  under  the  name  lierba  medica.  Later  it  was  grown  in  Spain,  the 
Spaniards  using  the  Arabic  name  alfalfa  for  the  plant.  The  origin  of  the 
name  lucerne  in  connection  with  the  crop  is  not  clearly  known. 

The  plant  belongs  to  the  natural  order  Leguminosse,  and  has  been  met 
with  in  a wild  state  in  various  parts  of  Western  and  Central  Asia. 

Lucerne  has  a well-developed  tap-root,  often  | of  an  inch  in  diameter  in 
old  plants,  with  strong  lateral  roots  which  descend  to  a depth  of  several 
feet,  where  the  subsoil  is  open  and  adapted  to  the  growth  of  the  plant. 
From  the  root-stock,  which  is  perennial,  many  upright  stems  are  sent  up 
to  a height  of  1 to  3 feet,  bearing  trifoliate  leaves,  the  leaflets  of  which  are 
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somewhat  narrow,  obovate,  with  dentate  margins  and  projecting  tips  to  the 
midribs. 

The  flowers,  which  grow  in  dense  racemes  or  clusters,  are  generally 
purple,  though  plants  with  pale  yellow  flowers  are  met  with  occasionally. 

The  pod  is  a spirally  coiled  legume  containing  several  greenish-yellow 
seeds  about  the  size  of  those  of  red  clover.  Seed  does  not  usually  ripen 
well  in  Great  Britain ; the  best  comes  from  the  south  of  France. 

When  fully  established,  lucerne  is  one  of  the  most  valuable  of  all  farm 
crops,  yielding  in  good  situations  three,  four,  or  more  cuttings  per  annum  of 
highly  nutritive  green  fodder,  the  total  annual  yield  being  sometimes  as 
much  as  25  to  30  tons.  It  is  most  commonly  consumed  in  a green  state  by 
cattle  and  horses,  to  which  it  is  given  in  the  yard  and  stable. 

Animals  having  free  access  to  the  crop  are  liable  to  eat  too  much  and 
become  “ blown  ” or  “ hoven.”  To  avoid  this  it  is  best  to  cut  as  much  as  is 
needed  daily,  spread  it  out  a little  rather  than  put  it  in  one  heap,  and 
allow  it  to  wither  for  three  or  four  hours  before  being  used.  It  may,  with 
advantage,  be  chaffed  in  a fresher  state  with  good  oat  straw. 

Lucerne  rapidly  deteriorates  in  feeding  value  when  the  flowering  period 
commences ; it  should  therefore  be  cut  just  before  the  bloom  appears. 
Where  it  cannot  all  be  used  for  green  fodder  it  may  be  made  into  hay, 
although  it  is  liable  to  shed  its  leaves  if  not  very  carefully  handled. 

A native  of  a warm  climate,  it  will  not  grow  satisfactorily  in  northern 
latitudes,  nor  will  it  thrive  in  a damp  atmosphere  or  where  the  soil  is 
wet. 

The  soil  best  adapted  for  lucerne  is  a loam  overlying  an  open  fissured 
subsoil  containing  a fair  amount  of  lime.  It  is  exacting  in  its  requirements 
in  regard  to  openness  of  subsoil,  into  which  its  roots  can  penetrate  freely, 
and  never  thrives  on  cold  adhesive  clays. 

On  greensand  areas  close  to  the  chalk,  on  various  limestones  and  marls, 
it  grows  luxuriantly,  and  when  once  its  roots  have  made  their  way  into  the 
subsoil,  lucerne  is  unaflected  by  draughts  which  destroy  most  other  green 
farm  crops. 

In  the  first  season  lucerne  plants  develop  their  root  systems  chiefly, 
the  parts  above  ground  being  of  spindly,  delicate  character,  with  compara- 
tively small  stems  and  leaves.  On  account  of  this  peculiarity  it  often 
appears  such  a very  disappointing  crop  that  those  unfamiliar  with  its 
cultivation  are  inclined  to  plough  it  up  before  it  is  properly  established. 
The  ley  should  not  be  cut  more  than  once  or  twice  in  the  first  year,  but 
afterwards  it  will  bear  cutting  three  or  four  times  per  annum  without  injury, 
the  first  being  usually  ready  about  the  end  of  April  or  early  in  May. 

The  ground  where  lucerne  is  to  be  sown  must  be  thoroughly  clean,  or 
the  crop  is  likely  to  be  seriously  damaged  in  its  early  stages  by  competition 
with  weeds.  The  seed-bed  must  also  be  very  fine.  A good  place  in  the 
rotation  for  lucerne  is  to  follow  a potato  or  root  crop  which  has  been 
liberally  treated  with  farmyard  manure. 

It  can  be  sown  down  in  a cereal  crop  in  spring  or  alone  any  time 
between  April  and  June. 

The  amount  of  seed  needed  is  from  25  to  30  lb.  per  acre,  which  is  best 
drilled  in  rows  from  6 to  8 inches  apart  in  order  to  allow  of  cleaning  with 
horse-  or  hand-hoes. 

It  is  necessary  to  remember  that  the  seed  is  somewhat  small,  and  should 
therefore  not  be  too  deeply  covered. 

It  is  sometimes  broadcasted,  but  this  practice  is  not  to  be  recommended. 

The  length  of  life  of  a lucerne  ley  depends  upon  the  suitability  of 
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climate  and  soil,  and  also  upon  the  care  that  is  taken  to  prevent  it  from 
being  choked  by  weeds  and  grasses. 

It  generally  becomes  overrun  with  brome  grasses,  couch,  Yorkshire  fog, 
and  other  weeds  in  six  or  seven  years,  after  which  it  should  be  ploughed  up. 
However,  in  some  districts  where  the  spaces  between  the  rows  are 
annually  cleaned  and  the  crop  is  manured  and  carefully  looked  after  in 
other  ways,  it  may  continue  to  yield  good  cuts  of  green  fodder  for  ten  or 
fifteen  years  or  more. 

Lucerne  is  most  commonly  grown  alone.  It  can,  however,  be  recom- 
mended as  a constituent  of  mixtures  of  clovers  and  grasses  for  leys  of 
longer  than  three  or  four  years’  duration,  and  might  with  profit  be  added 
to  mixtures  for  permanent  grass  on  calcareous  soils.  In  pastures  and 
meadows  it  has,  however,  a tufted,  somewhat  unsightly  appearance,  but  its 
feeding  value  and  cropping  power  more  than  counterbalance  this  dis- 
advantage. 

An  occasional  application  of  farmyard  manure  in  autumn  is  beneficial, 
but  there  is  some  danger  of  introducing  weeds  in  this  way.  Along  with 
the  dung  a dressing  of  3 or  4 cwt.  of  superphosphate  is  useful  also. 
Although  lucerne  belongs  to  the  leguminous  order  of  plants,  and  is  able  to 
utilise  the  free  nitrogen  of  the  atmosphere,  it  has  been  found  to  respond  to 
manuring  with  nitrate  of  soda,  especially  when  phosphates  and  potash 
salts  are  used  at  the  same  time. 

When  the  second  or  third  “ cuts  ” have  been  taken  from  a lucerne  ley, 
it  is  sometimes  allowed  to  grow  again  and  become  somewhat  old,  after 
which  it  is  hurdled  off*  with  sheep  at  night.  Sheep,  however,  are  liable  to 
bite  out  the  crowns  of  the  plants,  thereby  greatly  damaging  the  perman- 
ency of  the  ley,  and  most  growers  never  allow  sheep  on  the  field. 

In  the  Argentine  and  other  warm  countries  lucerne  leys  are  depastured 
with  cattle,  and  sometimes  lightly  stocked  with  sheep. 


Lung'S,  Diseases  of- — /S'ee  Pneumonia,  Tuberculosis,  etc. 

Lupins. — Lupins  belong  to  the  leguminous  order  of  plants,  and 
include  several  species,  some  of  which  have  been  grown  from  early  Greek 
and  Koman  times,  when  they  were  cultivated  for  fodder  and  for  ploughing 
in  as  green  manure.  Their  seeds  have  also  been  used  for  feeding  farm 
stock  as  well  as  for  human  food. 

About  eighty  species  are  known,  some  of  them  being  perennial  plants 
grown  in  gardens  for  ornamental  purposes.  Those  of  agricultural  interest 
are  the  following,  all  of  which  are  annuals : — 

1.  The  Yellow  Lupin  {Lupinus  luteus,  L.). 

2.  The  White  Lupin  (Z.  albus,  L.). 

3.  The  Blue  Lupin  (Z.  angustifolius,  L.). 

The  yellow  lupin,  the  most  commonly  grown  kind,  has  an  erect  stem 
which  usually  grows  2 to  3 feet  high. 

Its  leaves  are  palmate,  with  seven  to  nine  lanceolate  leaflets. 

The  flowers  grow  in  whorled  heads,  and  are  of  the  usual  papilionaceous 
type,  with  yellow  petals  and  ten  monodelphous  stamens. 

The  seeds,  which  are  contained  in  short  woolly  pods,  are  about  the  size 
of  a pea,  kidney  shaped,  and  yellowish  or  greyish  with  spots  and  streaks 
of  a darker  purple  colour. 

They  contain  from  30  to  35  per  cent,  of  proteid  materials — a much 
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higher  proportion  than  any  ordinary  farm  seed — and  about  25  per  cent, 
of  digestible  carbohydrates,  which  exist  mainly  in  the  form  of  thickened  cell 
walls  of  the  cotyledons ; no  starch  is  present.  A bitter  alkaloid,  lupinine, 
found  in  the  seed,  renders  them  unpalatable  to  all  farm  stock  except  sheep. 
This  substance  can  be  dissolved  out  by  steaming  for  a time  and  then 
soaking  the  seeds  in  water,  or  by  steeping  them  in  salt  water  or  solutions 
of  soda. 

Yellow  lupins  are  sensitive  to  frost,  and  should  not  therefore  be  sown 
before  May  or  June.  Por  seed  production  they  are  best  drilled  in  rows 
12  to  15  inches  apart  at  the  rate  of  about  IJ  to  2 bushels  per  acre.  The 
seed  is  generally  harvested  at  the  end  of  August  or  early  in  September. 

Lupin  in  a green  state  cut  about  the  time  when  the  plants  are  in  full 
bloom  constitute  one  of  the  most  nitrogenous  of  all  farm  crops. 

Cattle  and  horses  are  not  fond  of  the  green  herbage  or  of  lupin  hay,  on 
account  of  their  bitter  taste,  but  sheep  eat  both  eagerly  and  thrive  upon 
them.  If,  however,  they  are  allowed  to  partake  of  the  crop  too  freely  they 
become  blown,”  or  subject  to  a peculiar  disease  resembling  jaundice,  which 
may  prove  fatal  unless  the  food  is  stopped  and  a change  of  diet  substituted 
immediately.  The  latter  trouble  appears  to  be  due  to  a poisonous 
substance — lupinotoxin — which  arises  in  the  crop  under  certain  obscure 
conditions  of  soil  or  manuring,  or  possibly  by  fermentation  within  the  plant 
after  it  is  cut  or  eaten. 

Perhaps  the  chief  use  of  the  lupin  is  for  green  manuring.  Its  value 
from  this  point  of  view  was  well  known  to  the  Greeks  and  Komans,  who 
grew  it  and  ploughed  it  in  before  a cereal  crop. 

The  plant  will  grow  on  poor  sandy  soils  where  no  other  useful  plant 
will  thrive.  Here  it  obtains  large  amounts  of  free  nitrogen  from  the 
atmosphere  by  means  of  the  bacteria  in  its  root  nodules,  and  when  turned 
into  the  soil  enriches  it  not  only  in  nitrogen  but  in  humus,  also  practically 
acting  in  many  respects  like  a dressing  of  farmyard  manure. 

Thousands  of  acres  of  sandy  sterile  land  in  the  north  of  Germany  and 
in  other  parts  of  the  Continent,  the  cultivation  of  which  was  unremunerative, 
have  been  made  fertile  and  profitable  by  the  use  of  this  crop  as  green 
manure. 

The  most  extensive  applications  of  it  for  the  improvement  of  poor 
arid  soils  has  been  made  by  Herr  Schultz  of  Lupitz  in  Saxony. 

The  system  adopted  by  this  agriculturist  is  based  on  the  cultivation 
of  lupins  and  similar  sand-loving  leguminous  crops  as  a substitute  for 
farmyard  manure  in  conjunction  with  the  use  of  potash,  phosphates,  and 
lime.  Kainit  and  basic  slag,  or  in  place  of  the  latter  lime  and  superphos- 
phate, are  applied.  After  a crop  of  lupin  has  been  grown  and  ploughed 
in,  the  land  is  found  to  be  capable  of  growing  good  crops  of  rye,  oat,  potatoes, 
and  other  plants.  Herr  Schultz  says  that  by  this  plan  he  “has  been 
enabled  to  diminish  by  50  per  cent,  the  expense  of  the  production  of 
cereals,”  or  to  raise  the  average  profit  to  30s.  per  acre. 

The  yellow  lupin  does  not  succeed  on  light  chalk  soils  or  in  any 
district  where  lime  is  abundant,  but  it  should  be  tried  on  all  sandy  areas, 
especially  in  the  south  of  England,  where  the  temperature  is  high  enough 
for  its  healthy  growth.  It  will  be  found  to  give  superior  results  to  a 
green  manuring  with  mustard,  rape,  or  other  non-leguminous  crop,  since 
these  add  no  nitrogen  to  the  soil.  Eor  this  purpose  the  seed  should  be 
sown  in  drills  about  9 or  10  inches  apart  on  clean  land.  In  a few  weeks 
it  is  in  full  bloom,  when  it  should  be  rolled  first  and  then  ploughed  in. 

The  white  lupin  resembles  the  yellow  species,  but  its  flowers  are  white. 
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It  was  the  species  most  frequently  cultivated  in  olden  times  in  Southern 
Europe  both  for  green  manuring' and  for  its  seeds,  which  were  used  as  food 
after  being  steeped  to  get  rid  of  the  bitter  principle  in  them.  It  is  also 
extensively  grown  in  France,  Italy,  and  Spain  at  the  present  day,  even 
more  so  than  the  yellow  species,  but  it  needs  a warmer  climate  than  the 
latter  to  succeed.  Allied  to  it  is  the  Egyptian  lupin  (Z.  termis,  Forsk.) 
with  white  flowers  tinged  with  blue. 

The  blue  lupin  is  a blue-flowered  species  with  hard  woody  stems  and 
narrow  leaflets,  less  adapted  for  fodder  than  either  of  the  kinds  previously 
mentioned. 


Lymphangitis. — See  Weeds. 


IVIaggOtS  on  Sheep. — No  parasitic  attack  is  perhaps  so 
general  and  widely  known  in  Great  Britain  as  that  referred  to  as  “ The 
Maggot,”  “Fly,”  or  “Worm.”  In  the  late  spring,  summer,  and  the  early 
autumn  it  is  the  daily  bugbear  of  the  shepherd  in  almost  every  part  of 
the  country.  It  is  generally  recognised  that  the  maggots  are  the  larvae  of 
flies,  and  that  they  have  developed  from  eggs  deposited  by  flies,  though  we 
believe  that  in  some  parts  there  is  still  a notion  that  the  maggot  originates 
from  and  develops  into  a particular  form  of  beetle.  There  is,  however,  a 
more  widely  diffused  misapprehension  as  to  the  identity  of  the  fly  which 
deposits  the  eggs,  inasmuch  as  it  is  generally  regarded  as  the  common 
blue-bottle  or  blow-fly  which  deposits  its  eggs  on  dead  flesh  and  other 
matters.  Though  probably  flies  of  more  than  one  genus  deposit  their  eggs 
or  maggots  on  sheep,  it  is  certain  that  the  maggots  so  generally  found  in 
sheep  do  not  develop  into  blue-bottles  flies.  It  is  believed  that  flies  of  two 
genera  are  mainly  responsible  for  depositing  the  eggs  or  maggots  on  wounds 
in  the  skin  or  on  the  fleece  of  sheep.  These  are  severally  named  Sarcopliaga 
magnified  and  Lucilia  sericata.  The  former,  a large  fly  about  half  an  inch 
long,  grey  in  colour,  face  and  side  of  head  white,  three  black  longitudinal 
lines  on  thorax,  and  three  black  spots  on  each  segment  of  the  abdomen, 
antennae,  palps,  and  legs  black.  This  fly  deposits  maggots,  not  eggs,  on 
wounds  of  sheep  and  other  animals.  The  latter  {Lucilia  sericata)  is  much 
smaller,  of  a greenish-blue  metallic  tint;  epistome  and  face  white;  first 
ring  of  abdomen  black.  This  fly  deposits  its  eggs  on  wool  and  skin  which 
have  been  soiled  by  excrement  or  other  dirt.  These  eggs  develop  into 
cream-coloured  maggots  having  ten  to  twelve  rings  of  spines ; their  heads 
are  provided  with  two  hooks  by  which  they  hold  on.  The  particulars  are 
given  as  matters  for  reference,  though  as  neither  of  the  flies  are  in  any 
way  special  parasites  of  the  sheep,  but  find  suitable  conditions  of  life  in 
innumerable  situations,  minute  description  cannot  be  regarded  as  of  high 
practical  importance.  From  the  purely  utilitarian  point  of  view,  it  is 
immaterial  whether  flies  of  one  or  more  genera  attack  the  sheep,  as  in  all 
probability  the  remedial  and  preventive  treatment  would  be  identical  in 
both  cases. 

The  maggot  attacks  the  skin  and  eats  deeply  into  the  flesh,  causing 
much  irritation  and  injury.  The  earliest  indications  are  a wriggling  of 
the  tail,  general  uneasiness,  attempts  to  nibble  the  parts,  and  some  damp 
place  in  the  fleece  at  the  hind  parts  or  quarters,  or  some  soiling  with 
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excrement,  and  on  examination  the  maggots  may  be  seen.  The  injury 
to  the  skin  and  flesh  causes  an  exudation  or  weeping  from  the  blood 
vessels,  and  partly  on  this  the  moistness  of  the  fleece  over  the  affected 
part  depends.  When  deposited  in  the  flank  the  creatures  may  eat  into 
the  cavity  of  the  belly  and  prove  fatal.  Ordinarily,  however,  in  decently 
cared  for  flocks,  the  result  is  not  so  serious,  though  interference  with  the 
well-doing  of  the  sheep  and  injury  to  the  fleece  may  be  the  cause  of  con- 
siderable loss. 

“ Maggot  ” is  specially  troublesome  in  warm,  damp,  “ muggy  ” weather, 
and  in  low-lying  situations.  Its  occurrence  is  largely  determined  by 
moisture  of  the  fleece,  particularly  if  soiled  by  excrement,  consequently 
sheep  with  diarrhoea  or  only  moist  fseces  are  most  commonly  the  recipients 
of  the  eggs  or  maggots.  While  the  fleece  is  clear  and  free  from  moisture  of 
filthy  nature  it  is  not  attractive  to  the  flies,  and  prevention  of  “ maggot  ” 
means  keeping  the  fleece  and  skin  from  being  soiled  with  dung  or  other  moist 
dirt,  and  bestowing  special  watchfulness  and  care  on  any,  especially  lambs, 
which  may  suffer  from  diarrhoea  or  loose  bowels.  Docking  of  lambs  would 
be  fully  justified  if  only  for  its  salutary  effect  in  this  direction,  and  the 
earliest  preventive  measure  against  maggot  may  be  said  to  commence  at 
this  early  period  of  life.  Eemoval  of  all  wool  about  the  tail  (locking),  which 
would  favour  accumulation  of  excrement,  should  be  practised  not  only  at 
stated  periods,  but  constantly  as  occasion  would  appear  to  require  it ; but 
this  is  too  well  known  to  every  careful  shepherd  to  call  for  mention. 
In  certain  situations  and  in  certain  states  of  weather  when  flies  are 
numerous,  and  perhaps  sheep  and  lambs  are  scouring,  the  application  to 
the  fleece  of  some  medicated  fluid  having  an  odour  disagreeable  to  flies  may 
be  considered.  For  this  purpose  such  matters  as  decoction  of  tobacco,  half 
an  ounce  to  the  quart  of  boiling  water,  tar  water,  a dilute  solution  of  aloes 
or  assafoetida,  dissolved  in  vinegar  and  added  to  water,  may  be  used. 

As  preventive  against  deposition  of  maggots  in  wounds,  some  antiseptic 
should  be  applied  immediately  to  even  small  sores,  and  some  tarry  material 
commonly  in  vogue  is  usually  effective  and  preferable  as  being  more  lasting 
than  watery  solution. 

Curative  measures  are  called  for  when  deposition  of  eggs  or  maggots 
has  taken  place  and  these  have  attacked  the  skin.  They  should  be 
mechanically  removed,  being  picked  or  scraped  off  into  some  convenient 
receptacle  and  afterwards  killed  by  boiling  or  burning,  for  though  the 
fly  is  not  specially  parasitic  to  the  sheep,  the  chance  of  further  injury  in 
the  near  future  will  be  lessened  by  their  destruction  in  this  way.  Maggots 
are  very  tenacious  of  life,  and  are  not  easily  killed  by  drugs,  except  the 
most  powerful,  as  crystals  of  corrosive  sublimate,  which  applied  to  the  wound 
must  induce  much  pain  in  the  sheep.  After  removal  of  all  maggots,  the 
wounds  and  surrounding  parts  should  be  dressed  with  some  antiseptic 
which  will  favour  healing  of  the  wound  and  help  to  prevent  another  attack 
for  some  time.  Tar  oil  in  olive  oil,  turpentine,  chloride  of  zinc  about  2 
grains  to  the  ounce  of  water,  weak  corrosive  sublimate  solution,  carbolic  acid 
solution,  paraffin,  over  small  surfaces,  are  all  useful.  The  intelligent 
shepherd  well  knows  the  importance  of  early  detection  and  treatment  and 
constant  observation. 


IVlag^nesia  in  Soils. — Magnesia  or  the  oxide  of  the  metal 
magnesium  is  always  associated  with  lime.  The  two  occur  together  in  all 
limestones,  and  are  universally  found  in  all  fertile  soils.  They  are  always 
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present  in  the  ashes  of  plants  and  in  the  bones  of  animals,  and  must  be 
considered  as  universally  distributed  throughout  the  globe.  They  occur 
in  the  solar  spectrum,  and  they  also  both  occur  in  spring  water.  It 
is  therefore  needless  to  insist  further  upon  the  ubiquity  of  either  lime  or 
magnesia. 

The  presence  of  magnesia  in  the  soil  is  easily  explained  by  its  being  an 
ingredient  in  almost  all  the  primitive  rocks,  such  as  felspar,  mica,  and  horn- 
blende, from  which  it  passed  into  the  metamorphic  rocks  among  which 
granite,  gneiss,  and  syenite  may  be  mentioned.  On  their  decay  and  redis- 
position, it,  in  common  with  other  of  their  ingredients,  reappears  in  the  form 
of  sedimentary  rocks,  and  finally  after  their  degradation  or  disintegration 
it  necessarily  appears  in  soils. 

Magnesium  is  a silvery  metal  which  readily  unites  with  one  atom  of 
oxygen  and  forms  a basic  oxide  (MgO),  and  in  this  respect  it  resembles 
calcium,  which  under  similar  circumstances  forms  the  basic  oxide  lime 
(CaO).  It  occurs  in  all  limestones,  but  in  preponderating  amount 
in  magnesian  limestones  or  dolomite.  The  greatest  development  of 
magnesian  limestone  occurs  in  the  county  of  Durham,  where  its  rocks 
occupy  the  coast  from  Hartlepool  to  Shields,  and  extend  into  the  county 
to  and  around  Ferry  hill  and  Aycliffe.  It  then  takes  a southward  course 
through  Yorkshire,  and  terminates  near  Nottingham.  Magnesian  limestones 
contain  36  to  40  per  cent,  of  carbonate  of  magnesia,  and  from  58 
to  50  per  cent,  of  carbonate  of  lime;  while  common  limestones  only 
contain  from  1'6  to  about  8 per  cent,  of  the  magnesia  carbonate.  In 
examining  the  analyses  of  soils,  there  are  usually  either  small  quantities  of 
magnesia  varying  from  *1  to  *7  per  cent.,  or  larger  quantities  in  cases  where 
the  soil  is  derived  from  magnesian  limestone.  It  is  one  of  the  constituents 
of  soils  which  is  essential  for  plant  growth.  It  is  also  necessary  in 
common  with  phosphoric  acid,  potash,  and  lime  for  the  development  of  the 
nitrifying  organisms  which  play  so  important  a part  in  the  preparation  of 
plant  food  within  the  soil.  It,  in  fact,  must  be  included  as  one  of  the 
salifiable  bases  which  combine  with  newly  formed  nitric  acid  to  form 
nitrates. 

The  amount  of  magnesia  necessary  in  a fertile  soil  is  small,  and  in  most 
cases  it  exists  in  sufficient  abundance.  The  fact  that  an  amount  of 
soluble  or  available  plant  food  (as  indicated  by  Dyer’s  1 per  cent,  nitric 
acid  test)  equivalent  to  *03  and  ‘04  per  cent,  have  been  found  sufficient  for 
the  requirements  of  cereal  crops,  indicates  that  in  most  soils  it  is  not 
necessary  to  trouble  about  magnesia.  It  is  therefore  scarcely  classed  as  a 
manurial  agent.  It  is,  however,  unconsciously  applied  in  dressings  of  lime 
and  of  farmyard  manure  as  well  as  in  other  ordinary  fertilisers.  Sulphate  of 
magnesia  is  an  ammonia  fixer,  and  is  accused  of  being  used  as  an  adulterant 
of  guano.  Experiments  with  it  as  a fertiliser  have  generally  been  followed 
with  negative  results,  although  in  some  cases  beneficial  effects  have  followed 
its  application  to  leguminous  crops.  The  amount  of  magnesia  removed  by 
cereal  crops  is  very  small,  not  exceeding  7 to  8 lb.  per  acre,  of  which  half  is 
removed  by  the  straw.  Eed  clover  makes  a greater  demand  upon  the  mag- 
nesia of  the  soil  than  any  other  ordinary  crop — a 2-ton  crop  absorbing 
about  28  lb.  per  acre.  Mangel-wurzel  also  makes  considerable  demands 
upon  magnesia,  that  is  to  about  the  same  amount  as  of  lime.  A 22-ton 
crop  of  mangel  is  found  to  remove  42  lb.  of  magnesia.  In  arriving  at  a 
conclusion  as  to  the  value  of  magnesia,  it  is  worthy  of  remark  that  it  is  in 
little  danger  of  being  removed  from  the  land,  as  the  crops  which  make  the 
largest  demands  upon  it  are  generally  consumed  on  the  holding ; that  farm- 
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yard  manure  and  animal  excrements  invariably  contain  it  in  considerable 
quantities,  and  that  oilcake,  meals,  and  every  sort  of  artificial  food  contains 
it  as  an  ash  ingredient.  Magnesia  must  therefore  be  regarded  as  an  essential 
ingredient  of  plants  which  is,  unless  in  very  rare  cases,  sufficiently 
abundant  in  the  soil.  It  is  also  insensibly  replenished  on  all  farms  upon 
which  foods  are  imported  in  fairly  liberal  quantities. 


lVla.iZ6  iZea  Mays,  L.). — Maize,  which  is  termed  ‘‘corn”  in  America, 
often  “ Indian  corn  ” in  this  country,  is  an  annual  plant  belonging  to  the 
Graminese  or  grass  family.  The  stems  are  solid ; in  some  varieties  about 
3 feet  high,  but  in  many  kinds  used  for  fodder  they  grow  to  a height  of 
10  feet  or  more.  The  leaves  are  1 or  2 feet  long  and  2 or  3 inches 
broad. 

Maize  is  a monoecious  plant  with  male  flowers  arranged  in  terminal 
panicles,  the  seed-bearing  female  flowers  being  produced  in  thick  spikes 
in  the  axils  of  the  leaves  about  half-way  up  the  stem. 

Although  one  of  the  most  important  grain  crops  in  warm  climates,  it 
is  only  grown  in  Great  Britain  as  fodder  to  be  consumed  green  or  made  into 
silage. 

Many  varieties  are  known,  those  most  adapted  for  use  in  this  country 
being  the  late,  tall-growing  varieties,  giant  Caragua,  and  white  horse 
tooth. 

The  crop  grows  on  almost  all  soils,  except  those  which  are  cold  and 
wet,  but  best  upon  a deep  medium  loam. 

The  land  should  be  ploughed,  cleaned,  and  manured  as  for  the  growth  of 
a root  crop. 

Maize  succeeds  only  in  warm  climates,  and  is  therefore  only  to  be 
recommended  as  a crop  for  the  southern  counties. 

The  seed  should  be  sown  in  drills,  not  too  close  together — from  18  inches 
to  24  inches  apart  is  best — and  buried  2-|-  to  3 inches  below  the  surface 
of  the  soil.  In  the  row  the  plants  are  thinned  out  so  as  to  stand  8 to  10 
inches  asunder.  The  amount  needed  is  IJ  of  the  smaller-sized  sorts  to  21- 
bushels  of  the  larger  varieties  per  acre. 

As  the  young  plants  and  germinating  seed  are  easily  destroyed  by  even 
slight  frosts,  sowing  must  be  delayed  until  the  likelihood  of  damage  in  this 
way  is  past.  The  best  time  for  drilling  is  about  the  end  of  May  or 
beginning  of  June. 

It  is  absolutely  necessary  to  obtain  seed  of  high  germinating  capacity 
(not  less  than  90  per  cent.)  if  good  results  are  to  be  secured.  Ordinary 
samples  of  feeding  maize  are  generally  useless  for  seed  grain,  being  of  low 
germinating  capacity  and  productive  of  weak  plants ; at  the  same  time 
the  varieties  grown  for  their  grain  are  frequently  unsuitable  for  forage 
purposes. 

The  best  seedsmen  supply  specially  imported  grain  for  seed,  and  it  pays 
the  farmer  to  use  this. 

One  of  the  greatest  troubles  in  connection  with  the  growth  of  maize  is 
its  liability  to  be  destroyed  by  rooks  when  it  is  germinating.  To  avoid 
this  is  often  very  difficult.  The  field  must  be  “ strung  ” with  black  cotton 
or  protected  in  some  other  way  as  soon  as  it  is  sown. 

Like  all  surface-rooting  cereals,  maize  responds  to  liberal  mianuring, 
a good  dressing  being  10  tons  of  farmyard  dung,  with  3 or  4 cwt.  of  super- 
phosphate and  1 cwt.  of  nitrate  of  soda  in  two  applications,  the  first  being 
broadcasted  just  after  the  young  plants  are  up. 
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Where  dung  cannot  be  spared,  the  nitrate  of  soda  should  be  increased, 
and  2J  to  3 cwt.  of  kainit  added  to  the  superphosphate,  especially  on  the 
lighter  classes  of  soil. 

During  the  early  growth  of  maize  the  ground  should  be  kept  clean  by 
repeated  hoeing ; later,  when  the  plants  are  taller,  they  smother  all  com- 
peting weeds. 

Maize  is  one  of  the  most  useful  of  green  fodder  crops,  since  it  provides 
a large  amount  of  palatable  and  nutritious  food  in  late  summer  and  early 
autumn,  when  grass  and  other  green  foods  are  scarce.  Moreover,  it  does 
best  in  dry  hot  seasons.  The  yield  is  often  more  than  25  or  30  tons 
per  acre. 

It  is  especially  valuable  for  dairy  stock  and  horses,  and  is  greedily 
eaten  by  all  kinds  of  farm  animals. 

The  crop  should  be  cut  when  the  grain  in  the  “ cob  ” or  ear  has  arrived 
at  the  “cheesy”  stage,  at  which  time  the  plant  contains  about  78  per 
cent,  of  water  and  20  per  cent,  of  organic  matter.  It  is  of  better  feeding 
quality  than  mangels  or  swedes,  being  richer  both  in  carbohydrates  and 
proteids. 

Its  average  composition  is  about — 78  to^80  per  cent,  of  water,  10  or  12 
per  cent,  of  carbohydrates,  1*9  of  proteids,  and  5 of  fibre. 

Maize  is  specially  adapted  for  ensilage.  If  used  in  this  way,  it  should 
be  cut  before  frost  occurs,  and  chopped  into  short  lengths  before  being 
placed  in  the  silo  to  ensure  even  packing. 


IVlalig'nant  Catarrh. — See  Catarrh, Malignant. 


Malt. — Although  any  cereal  may  be  converted  into  malt,  the  term 
is  usually  applied  to  germinated  barley,  in  which  the  natural  process  has 
been  checked  by  drying.  The  process  consists  in  wetting  a mass  or  couch 
of  barley  on  a floor  at  a suitable  temperature,  and  turning  it  over  until  the 
process  is  concluded.  This  is  accomplished  in  eight  to  twelve  days,  and 
the  sprouted  barley  is  then  kiln-dried  and  stripped  of  its  sprouts  (malt- 
dust).  It  is  then  ground  and  mashed,  and  subjected  to  the  processes  of 
brewing ; and  the  spent  grains  are  sold  either  as  wet  or  dried  grains  {see 
Brewers’  Grains).  The  changes  which  take  place  during  malting  may  be 
enumerated  as  follows : (1)  The  swelling  of  the  grain  due  to  the  absorption 
of  water  and  oxygen ; (2)  a development  of  heat  and  evolution  of  carbonic 
acid  gas ; (3)  the  conversion  of  starch  and  fat  into  sugar  ; (4)  the  conversion 
of  albuminoids  into  peptones  and  amides.  These  changes  are  effected  by 
ferments  (enzymes)  contained  in  the  seeds. 

The  conversion  of  starch  and  other  insoluble  parts  of  the  seed 
into  a soluble  form  facilitates  their  free  passage  towards  the  germ,  and 
the  formation  of  the  plumule  and  radicle  or  upward  and  downward 
axes  of  the  seedling.  The  process  is  perfectly  natural,  and  the  only 
difference  between  malting  and  ordinary  germination  consists  in  the 
regulation  of  the  former,  and  arresting  further  progress,  at  the  required 
stage. 

The  composition  of  malt  and  barley  differ,  as  might  be  expected,  by  an 
increase  of  sugar  (maltose)  at  the  expense  of  the  starch,  and  a development 
of  amides  and  peptones  in  place  of  gluten  and  other  albuminoids  peculiar 
to  cereal  grains  {see  Gluten).  This  change  is  shown  in  the  following 
analyses  of  barley  and  malt,  to  which  a column  showing  the  composition  of 
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brewers’  grains  is  added  for  comparison.  The  ingredients  in  each  case  are 
calculated  free  from  water : — 


Barley. 

Malt. 

Dried  Grains. 

Sugar  

2-56 

11-01 

Starch,  dextrine,  and  fat  . 

80-42 

72-03 

54-29  (including  sugar) 

Albuminoids 

9-83 

9-95 

22-89  (containing  1 per 
cent,  of  amides) 

Fibre  

4-69 

4-81 

17*5 

Asb 

2-50 

2 17 

5-28 

100-00 

99-97 

99-96 

In  glancing  at  these  analyses,  the  principal  point  to  be  observed  is  the 
large  increase  in  sugar  in  the  malt,  accompanied  with  an  almost  corre- 
sponding decrease  in  the  starch,  dextrine,  and  fat  of  the  barley. 

Analysis  does  not,  however,  furnish  a means  of  accurately  deciding  as 
to  the  comparati\^e  merits  of  barley  and  malt  as  nutrients.  The  sum-total 
of  carbohydrates  in  a sample  of  barley  and  a sample  of  malt  may  appear 
much  the  same.  In  the  cases  above  given  they  are  in  barley  8 2 ’9 8 per 
cent,  and  iii  the  malt  83*04  per  cent.  It  is  not  allowed  by  physiologists 
that  sugar  is  more  nutritious  than  starch  as  an  article  of  diet  for  ruminants, 
and  the  two  foods  are  therefore  regarded  as  of  fairly  equal  value.  When 
it  is  remembered  that  there  is  a distinct  loss  of  weight  in  converting  a 
given  quantity  of  barley  into  malt,  amounting  to  more  than  10  per  cent.,  and 
that  this  loss  is  not  shown  in  two  distinct  analyses  of  barley  and  of  malt, 
the  case  in  favour  of  the  malt  is  damaged.  The  experiments  in  feeding 
animals  on  barley  meal,  and  on  the  reduced  weight  of  malt  produced  from 
the  same  weight  of  barley,  indicated  the  superiority  of  the  former  beyond 
question.  There,  however,  still  remains  the  palatability  of  malt,  and  its 
greater  digestibility,  especially  in  the  case  of  young  animals. 

A small  quantity  of  malt  may  be  profitably  added  to  linseed  cake,  split 
peas,  and  other  foods  for  young  lambs,  and  it  is  valued  for  this  purpose  by 
many  experienced  stock  feeders.  It  is  not  contended  that  malt  is  of  greater 
value  than  the  barley  which  produced  it,  for  the  reverse  is  probably  true ; 
but  as  an  appetiser  and  change  in  ordinary  foods,  it  may  be  recommended. 


IVIammitis.— Udder. 


lYIangCC. — Mange,  Scabies,  Scab,  Itch,  Scald,  Yulk,  or  Psoric  Acariasis 
is  an  affection  of  the  skin  due  to  the  attack  of  minute  parasites — “ acari  ” 
or  “ mange  mites.”  It  has  been  recognised  as  contagious  from  very  early 
times.  Mange  is  common  to  domesticated  animals  of  all  species,  but,  as 
far  as  is  known,  is  not  usually  transmitted  from  animals  of  one  species  to 
those  of  other  species.  Each  mange  parasite  flourishes  best  on  its  proper 
host,  while  in  some  instances,  if  transferred  to  an  animal  of  different  species, 
it  may  induce  in  it  some  symptoms,  but  does  not  propagate  there,  and  so 
induces  only  a temporary  affection ; in  other  instances  there  appears  the 
ability  to  flourish  on  animals  of  more  than  one  species. 

The  parasite  is  of  the  spider  class  or  Arachnoidea,  order  Acarina,  sub- 
order Sarcoptidce.  Of  this  group  there  are  three  families  which  produce 
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mange  in  farm  animals.  These  are  Sarcoptes,  Psoroptes,  and  Ghorioptes, 
which  so  far  vary  in  family,  anatomical  characters,  and  habits,  that  the 
effect  on  animals,  the  diagnosis  and  the  necessary  treatment,  are  markedly 
different.  All  are  minute,  ranging  in  length  from  yi-g-  to  of  an  inch, 
so  that  they  cannot  be  well  distinguished  with  the  naked  eye.  In  the 
adult  state  all  have  four  pairs  of  legs  and  non-articulated  bodies,  and 
arrangement  for  pricking  or  piercing  the  skin.  All  live  only  on  or  in  the 
skin  of  the  special  host  or  hosts,  as  the  case  may  be. 

Sarcoptes  is  peculiar  in  that  the  female  burrows  under  the  surface  of  the 
skin,  forming  little  canals  in  which  its  eggs  are  deposited  and  its  young 
brought  forth.  On  these  conditions  depend  the  great  irritation  noticeable 
in  animals  affected  with  sarcoptic  mange,  and  the  difficulty  in  readily 
effecting  a cure.  The  Psoroptes  does  not  burrow  under  the  surface  of  the 
skin,  but  pricks  it,  causing  irritation,  and  lives  among  the  matters  resulting 
from  the  injury.  These  parasites  wander  independently,  or  in  colonies, 
over  the  skin.  The  Ghorioptes  or  Symliotes  are  almost  invariably  found  on 
the  extremities,  legs,  ears  or  tail,  and  in  groups  or  colonies,  and  do  not 
burrow.  Three  forms  of  mange  are  recognised,  each  named  according  to 
the  parasite  causing  it,  Sarcoptic,  Psoroptic,  or  Ghorioptic  or  Symbiotic. 

All  mange  parasites  breed  and  develop  exclusively  on  the  skin,  which 
they  have  no  natural  tendency  to  leave  of  their  own  accord,  though,  when 
animals  are  in  close  contact,  they  may  pass  from  one  to  the  other.  They 
are,  however,  sometimes  rubbed  on  to  posts,  hurdles,  etc.,  and  may  live 
away  from  the  skin  some  time,  probably  under  ordinary  circumstances 
about  two  or  three  weeks.  Their  power  to  injure  depends  very  largely  on 
the  rapidity  with  which  they  multiply  on  the  animal.  The  first  generation 
is  supposed  to  be  produced  in  fifteen  days,  and,  taking  the  average  of  ten 
females  and  five  males  for  one  generation,  it  is  computed  that  the  progeny 
of  one  pair  of  the  parasites  is  1,000,000  females  and  500,000  males  in 
ninety  days. 

Mange  in  Hokses. — The  horse  is  the  subject  of  all  three  forms  of  mange. 
In  all  forms  pruritus  or  itchiness  is  the  most  prominent  feature.  The 
animal  rubs  and  bites  the  affected  parts,  and  is  generally  restless,  often 
gnawing  wood,  etc.  In  such  attempts  to  dislodge  the  parasites  the  skin  of 
the  part  becomes  deprived  of  hair,  and  sometimes  extensive  raw  surfaces 
are  produced.  In  the  sarcoptic  form  these  patches  get  larger  by  spread  of  the 
parasite  to  the  outside,  while  by  rubbing,  biting,  etc.,  the  acari  are  carried 
to  fresh  situations,  where  similar  processes  go  on.  When  touched  with  the 
fingers,  brush,  or  curry-comb,  the  animal  shows  his  feeling  in  the  peculiar 
and  well-known  movement  of  the  lips  or  nose  and  upper  lip.  In  some 
cases  small  pimple-like  lumps  may  be  felt  on  the  skin,  which  after  a while 
becomes  scaly  and  then  denuded  of  hair.  In  neglected  cases  the  skin  at  the 
affected  parts  may  become  thickened  and  wrinkled,  and  as  a result 
of  rubbing  there  may  be  considerable  bleeding  and  even  formation  of 
matter.  The  itchiness  is  intensified  by  heat,  as  that  induced  by  rugs,  warm 
weather,  etc.  Sarcoptic  mange  often  commences  about  the  withers  or 
saddle  place.  The  positive  diagnosis  of  mange  depends  on  the  finding  of 
the  mange  parasite.  Owing  to  its  minute  size,  the  aid  of  the  microscope  is 
necessary  to  demonstrate  adult  acari,  larvae,  or  eggs,  and  for  this  purpose 
a scraping  is  taken  from  about  the  crusts,  and  mixed  with  a little  caustic 
soda  solution  on  a slide  and  covered  with  a covering  glass.  Another  means 
of  discovering  the  parasite  is  to  scrape  some  of  the  scales  from  the  affected 
skin  and  place  it  on  a man’s  forearm,  and  if  present  in  about  fifteen  hours 
it  may  be  found  underneath  the  scales  as  white  points, 
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The  disease  is  always  due  to  contagion,  and  though  dirt  encourages  the 
increase  of  the  parasites,  every  case  of  mange  is  related  to  a previously 
existing  case,  though  it  may  not  always  be  easy  to  trace  the  connection. 
Parasites  may  be  conveyed  from  the  diseased  to  the  healthy  by  a variety  of 
media.  From  the  fact  that  sarcoptic  mange  is  often  first  met  with  about 
the  withers,  under  the  saddle,  or  on  the  shoulders,  it  is  inferred  that  harness 
is  often  responsible.  Bugs,  grooming  tools,  stable  fittings,  and  prominent 
rubbing  places  are  also  to  be  suspected.  Presumably  in  the  great  majority 
of  cases  only  a very  small  number  of  acari  are  originally  transferred  to  the 
animal,  consequently  the  disease  may  sometimes  exist  for  two  or  three  weeks 
or  longer  without  showing  marked  symptoms.  If  conditions  are  favourable 
for  the  development  of  the  parasite,  the  disease  is  well  established  and 
evidence  marked  in  from  six  to  eight  weeks  or  even  less. 

Though  it  is  not  definitely  known  if  the  sarcoptic  mange  of  any  other 
animal  will  flourish  and  persist  on  horses,  that  of  man,  the  dog,  and  the  lion 
produce  temporary  disturbances.  It  has  been  said  that  the  sarcoptic  acarus 
of  the  horse  will  live  on  cattle,  but  if  so,  transference  is  apparently  so  rare 
as  not  to  be  of  practical  importance. 

Psor optic  mange  of  the  horse  usually  appears  first  where  there  are 
long  coarse  hairs,  mane,  tail,  etc.,  and  may  spread  over  any  part 
of  the  skin  except  that  of  the  legs.  It  is  regarded  as  the  most  common 
variety,  causing  intense  irritation  and  symptoms  similar  to  those  above 
described. 

Chorioptic  or  symbiotic  mange  of  the  horse  affects  the  fetlocks,  especially 
the  hind,  and  other  parts  of  the  legs  covered  with  long  hairs,  consequently 
is  oftenest  met  with  in  animals  of  the  coarser  breeds.  It  rarely  spreads 
beyond  the  legs.  Its  existence  is  much  encouraged  by  neglect  of  grooming 
and  cleanliness.  It  is  not  so  contagious  as  the  other  forms  of  mange,  though 
the  parasites  may  be  carried  from  the  affected  to  the  healthy  animal  by 
grooming  tools,  etc.  The  symptoms  are  stamping  of  the  feet,  rubbing  the 
legs  together,  biting  at  the  affected  parts,  sometimes  producing  raw  places. 
The  skin  becomes  scurfy,  after  a time  thickened,  and  in  some  cases  there 
is  the  condition  known  as  “grease,”  of  which  this  acarus  is  by  some 
authorities  regarded  as  the  common  cause. 

Mange  in  Cattle. — Bovine  animals  are  subject  to  mange  of  the  three 
named  varieties. 

The  sarcoptic  was  regarded  as  rare,  even  non-existent,  but  careful 
investigation  has  modified  this  view. 

The  psoToptic  appears  most  common.  It  generally  occurs,  under  similar 
conditions,  giving  rise  to  symptoms  of  the  same  kind  as  the  psor  optic  mange 
of  the  horse.  It  is  usually  noticed  first  about  the  root  of  tail,  mane,  neck, 
shoulders,  etc.,  but  may  not  be  limited  to  these  parts. 

The  chorioptic  or  symbiotic  variety,  too,  generally  commences  at  the  root 
of  the  tail,  and  in  very  neglected  animals  may  spread  forwards  to  the  neck 
or  downwards  and  backwards  between  the  hind  limbs.  The  irritation  is 
not  so  intense  as  in  the  other  forms,  and  the  general  health  is  but  little,  if 
at  all,  affected. 

The  mange  of  cattle  is  not  known  to  be  transferable  to  other  species 
or  the  mange  of  other  species  to  cattle.  Usually  mange  is  more  commonly 
noticed  in  poor  neglected  animals.  Our  experience  indicates  that  it  is  not 
uncommon  in  show  cattle,  and  this  may  be  accounted  for  by  the  congrega- 
tion of  animals  from  many  sources,  and  by  their  being  handled  one  after 
the  other  in  the  showyard  by  innumerable  interested  visitors,  who  may 
thus  transfer  parasites  from  the  diseased  to  the  healthy. 
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Mange  ok  Scabies  in  Sheep— The  sheep  is  also  subject  to  three 
varieties  of  mange. 

The  sarcoptic  variety  is  not  recognised  as  a common  disease  of  sheep 
in  the  United  Kingdom,  and  it  is  doubtful  if  it  really  exists  here.  On 
the  continent  of  Europe  it  is  described  as  of  common  occurrence.  The 
parasites  first  attack  the  lips  and  encroach  on  the  head,  but  ordinarily  tend 
to  affect  no  other  part  of  the  skin.  The  skin  of  the  face  may  become  much 
thickened,  even  so  that  the  animal  is  unable  to  eat  on  account  of  the 
swelling. 

Psoroptic  scabies,  more  familiarly  known  as  scab,  shah,  rubben,  sceal,  tetter, 
is  by  far  the  most  important  variety  affecting  sheep.  Its  existence  and 
importance  have  been  recognised  by  the  earliest  writers.  Virgil  in  the  third 
Georgic  says,  Tristi  oves  tentat  scabies,  and  Anglo-Saxon  records  show  the 
disease  was  prevalent  in  Great  Britain  in  the  distant  past.  In  1893  it  was 
known  to  exist  in  at  least  eighty-eight,  counties,  in  which  there  were  3092 
outbreaks  and  48,663  sheep  attacked.  Unless  greatly  neglected,  this  disease 
is  rarely  fatal,  though  loss  through  injury  of  the  fleece  and  restlessness  of  the 
sheep  may  be  serious,  and  the  annoyance  to  the  owner  is  extreme.  Scab  is 
believed  to  be  more  common  among  sheep  which  are  not  much  handled  or 
frequently  under  close  individual  inspection,  and  mountain  sheep  are  credited 
with  being  the  means  of  introducing  the  disease  into  the  lowlands.  The 
returns  of  the  Board  of  Agriculture  show  a larger  number  of  outbreaks 
in  winter  than  in  summer.  The  disease  is  so  familiar  that  it  will  be 
unnecessary  but  to  touch  on  a part  of  the  essential  features. 

Cause. — The  Psoroptes  communis,  var.  ovis,  on  which  scab  depends,  though 
minute  of  an  inch  long),  is  just  visible  to  the  naked  eye.  If  wool  be 
plucked  from  the  outer  edge  of  the  scab  and  warmed  in  the  sun’s  rays  or 
artificial  heat,  the  parasite  may  be  seen  on  a wool  fibre  sometimes  perform- 
ing active  movements  with  its  legs.  It  is  more  distinctly  seen  by  aid  of  a 
magnifying  lens,  or  if  some  of  the  moist  material  from  the  border  of  the  scab 
mixed  with  a little  glycerine  and  solution  of  soda  is  placed  under  a low  power 
of  the  microscope.  On  the  skin  the  parasite  induces  irritation,  causing  the 
sheep  to  rub  and  nibble  the  infested  part,  often  making  it  bleed.  The  scab 
is  the  result  of  the  irritation  of  the  acarus  and  the  rubbing  and  biting  of 
the  sheep,  and  its  only  special  feature  is  the  scab  mite.  The  mites  increase 
rapidly  and  invade  the  surrounding  parts,  thus  extending  the  original  area, 
while  in  the  act  of  rubbing  they  may  be  carried  to  other  parts  of  the  skin 
and  set  up  fresh  centres  of  the  disease  there. 

The  symptoms  of  scab  result  from  irritation,  and  are  manifested  by 
rubbing  against  anything  which  affords  the  opportunity,  and  the  removal 
of  portions  of  the  fleece,  which  thus  becomes  “ broken.”  The  sheep  is  often 
disturbed  in  feeding,  darts  forward,  and  makes  nibbling  movements  with 
the  lips.  The  existence  of  scab  is  determined  by  discovery  of  the  parasite. 
“ No  parasite  no  scab  ” is  the  axiom.  The  search  for  it  is  suggested  by  the 
foregoing  symptoms,  wool  on  the  hedgerows,  posts,  hurdles,  etc.  It  is 
important  to  remember  that  similar  conditions  may  depend  on  other  causes 
of  irritation  to  which  the  scab  mite  is  not  a party.  Keds,  ticks,  and  lice 
are  common,  and  may  co-exist  with  the  scab  parasite. 

Contagion. — The  scab  parasite  lives  for  some  time,  probably  under 
ordinary  conditions  at  most  a few  weeks,  apart  from  the  sheep,  and  there 
is  no  evidence  of  its  propagating  naturally  elsewhere  but  on  its  skin. 
Healthy  sheep  may  become  affected  by  contact  with  scabby  sheep,  objects 
against  which  they  have  rubbed,  or  their  wool  which  has  been  removed 
by  rubbing.  It  is  also  within  the  range  of  possibility  that  the  parasites 
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may  be  carried  from  one  sheep  to  another  by  other  agencies.  Infestation 
may  take  place  by  the  transfer  of  eggs,  immature  male  and  female  para- 
sites, or  the  impregnated  female  only,  which  lays  her  eggs  on  the  skin  of 
the  invaded  sheep.  These  are  probably  hatched  out  in  about  a week,  and 
in  from  two  to  three  weeks  the  young  acari  are  mature  and  capable  of 
depositing  their  eggs.  The  parasites  do  not  readily  leave  the  skin,  there- 
fore when  scabby  and  healthy  sheep  congregate  only  at  pasture  it  is 
not  probable  that  many  acari  pass  from  the  former  to  the  latter,  so  that 
when  scab  is  contracted  in  this  way  the  symptoms  will  usually  not  be 
manifest  for  at  least  two  or  three  weeks  after  the  contact.  Symptoms 
have  been  observed  fourteen  days  after  experimental  infestation,  and  as  a 
larger  number  of  the  parasites  may  be  acquired  by  rubbing,  symptoms 
may  follow  more  quickly  this  mode  of  infestation. 

Sheep-scab  is  scheduled  under  the  Contagious  Diseases  (Animals)  Act, 
and  the  Sheep-scab  Order  of  1908,  etc.,  imposes  on  the  owner  the  duty  of 
giving  notice  of  the  existence  or  suspicion  of  the  disease  to  the  nearest 
police  constable.  The  subsequent  course  of  procedure  is  indicated  in  the 
Orders  of  the  Board  of  Agriculture,  copies  of  which  may  be  obtained  at  the 
police  stations.  Dipping  is  compulsory,  and  dipping  periods  are  specified. 
Under  the  head  of  “ dipping  ” the  process  is  described  in  detail. 

The  chorioptic  or  symbiotic  variety  is  confined  to  the  legs,  often  to  the 
hind.  It  is  marked  by  considerable  itchiness,  sometimes  by  the  appearance 
of  pimples,  swelling,  and  the  formation  of  matter.  This  condition  is  some- 
times called  “ dew-rot,”  while  at  least  one  authority  regards  the  parasite  as 
the  cause  of  one  form  of  foot-rot. 

Mange  in  Pigs. — The  pig  is  the  subject  of  the  sarcoptic  form  only.  It 
is  not  known  to  be  common,  but,  when  occurring,  commences  in  the  skin  of 
the  head,  which  is  severely  affected.  In  many  cases  the  disease  is  limited 
to  this  situation ; in  some  it  extends  or  is  carried  to  the  withers,  back,  and 
inside  of  the  thighs.  Itching  is  usually  intense,  and  by  rubbing  the  skin 
is  sometimes  much  swollen. 

The  dog  and  cat  are  each  affected  by  the  sarcoptic  and  chorioptic  forms, 
the  latter  affecting  principally  the  ears.  Mange  of  the  cat  is  transmissible 
to  man,  though  usually  the  recovery  is  spontaneous.  Camels,  goats,  rabbits, 
ferrets,  foxes,  and  other  animals  are  often  seriously  affected. 

In  all  animals  the  unrest  due  to  the  irritation  of  the  parasites  and 
attempts  to  dislodge  them  cause  loss  of  fiesh  and  debility,  while,  according 
to  some  authorities,  a poison  produced  by  the  parasite  is  introduced  into 
the  system  and  intensifies  these  effects. 

Mange  is  dealt  with  by  the  Board  of  Agriculture  under  general  powers 
special  Orders,  as  that  for  Shetland  Islands. 

The  treatment  of  mange  of  all  forms  must  be  in  recognition  of  its 
contagious  nature.  Affected  animals  should  be  separated  from  the  healthy, 
and  curative  measures  adopted  as  early  as  possible.  Owing  to  the  burrowing 
habit  of  the  sarcoptes,  this  form  of  mange  requires  more  frequent  and 
longer  continued  treatment.  In  all  cases  and  forms,  however,  the  degree 
of  success  will  depend  on  the  thoroughness  with  which  measures  are  carried 
out.  If  it  could  be  assured  that  the  parasites  existed  only  on  the  parts 
appreciably  affected,  it  would  be  sufficient  to  apply  the  remedy  to  these 
parts  only,  but  if  there  be  any  doubt,  and  usually  there  must  be,  it  is 
advisable  to  apply  the  dressing  all  over  the  animal,  except  in  the  chorioptic 
form,  in  which  it  is  known  that  the  parasites  are  strictly  limited.  With 
the  smaller  animals  immersion  is  usually  very  successfully  adopted.  The 
skin  is  better  prepared  for  receiving  the  dressing  if  previously  washed  in 
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tepid  water  and  soft  soap,  and  then  dried.  Sulphur,  tar,  creosote,  paraffin 
are  each  effectual  as  oily  or  greasy  applications,  when  thoroughly  applied. 
Mercurial  ointment  is  efficient,  and  is  sometimes  used  for  dressing  limited 
areas.  There  is,  however,  always  a certain  amount  of  danger  connected 
with  this  preparation,  as  indeed  with  some  of  the  others  named.  The 
process  of  applying  ointments  is  known  as  “Salving,”  that  of  a liquid 
from  a bottle  “ Pouring  ” or  “ Bottling.”  However  thoroughly  the  appli- 
cation may  be  made,  it  will  often  be  necessary  to  repeat  it  at  least 
three  times,  with  intervals  of  three  to  six  days.  In  the  case  of  the 
sarcoptic  variety,  especially  if  well  established,  it  will  probably  be  necessary 
to  apply  the  remedy  two  or  three  times  a week  for  at  least  three  weeks, 
and  in  many  cases  for  a longer  period.  Everything,  including  other 
animals  which  may  have  been  contaminated  by  an  affected  animal,  should 
be  disinfected,  or  prevented  from  coming  in  contact  with  susceptible  animals 
for  a considerable  time.  See  also  Parasites. 


IVIang'Cl-WlirzcI  literally  means,  in  German,  scarce  root.  This 
has  been  rendered  “ root  of  scarcity  ” as  more  appropriate,  and  certainly  no 
root  crop  is  more  useful  in  periods  of  dearth  than  is  mangel.  It  is  a com- 
paratively new  importation,  having  been  introduced  as  recently  as  1786. 
The  credit  of  this  introduction  is  due  to  Thomas  Boothby  Parkins,  who,  in  the 
year  mentioned,  is  stated  to  have  brought  a packet  of  seed  from  Metz. 
The  root  is  well  known  in  Germany  and  over  Central  Europe,  where  it  is 
highly  esteemed  as  winter  fodder.  Its  capability  for  withstanding  drought 
and  heat  fit  it  for  the  continental  climate,  which  does  not  favour  the  growth 
of  turnips.  The  same  quality  renders  it  especially  useful  in  the  south  of 
England,  where  it  is  capable  of  producing  very  heavy  yields'  per  acre.  In 
Scotland  the  turnip  in  its  various  forms  is  a formidable  rival,  for  heavier 
crops  can  be  grown  of  them  than  in  the  south,  while  at  the  same  time 
mangels  suffer  from  their  tenderness  as  regards  frost.  The  supremacy  of 
mangel  is  therefore  a matter  of  climate.  In  districts  in  which  40  to  60  tons 
of  it  can  be  grown  per  acre  as  against  15  tons  of  swedes,  the  case  is 
clear  enough.  On  the  other  hand,  where  north  of  the  Tweed  lighter 
crops  of  mangel  contrast  with  30  tons  per  acre  of  turnips,  the  case 
is  different. 

Mangel,  or  mangold-wurzel,  belongs  to  the  Chenopodiacse,  or  the  goose- 
foot  order  of  plants,  among  which  are  to  be  found  wild  spinach  and  Good- 
King-Henry.  The  flower  is  green  and  inconspicuous,  and,  like  all  the  tribe, 
it  is  rich  in  carbonate  of  soda. 

The  wild  form  is  known  as  Beta  maritima,  which  under  cultivation  has 
developed  into  garden-beet,  sugar-beet,  and  mangel-wurzel.  It  is  found  on 
muddy  soils  near  the  seashore  in  both  England  and  Scotland,  but  has  been 
cultivated  probably  for  thousands  of  years.  It  certainly  was  known  to  the 
Greeks  in  the  form  of  beet-root,  and  is  mentioned  by  the  Eoman  authors 
Columella  and  Pliny. 

It  is  not,  however,  the  object  of  this  article  to  enlarge  upon  the  origin 
and  history  of  the  plant,  but  rather  to  treat  of  it  as  an  agricultural  crop 
and  stock  food.  Its  unique  character  and  botanical  peculiarities  mark  it 
off  very  distinctly  from  other  root  crops.  The  same  plastic  qualities  which 
caused  it  to  respond  to  the  influence  of  cultivation,  predisposed  ikto  develop 
into  varieties  and  sub-varieties,  of  which  there  are  many.  Some  of  these 
are  named  after  eminent  seedsmen,  but  most  of  them  may  be  ranged  under 
four  or  five  classes.  These  include — 
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1.  Long-red  mangel,  a deep-rooted  variety,  standing  high  out  of  the 
ground. 

2.  Long-yellow  mangel,  of  similar  form,  but  yellow  in  colour. 

3.  Eed-globe  of  spherical  form,  and  shallow  rooted. 

4.  Orange-  or  yellow-globe,  of  the  same  shape,  but  yellow  in  colour. 

5.  Intermediate  mangels,  of  intermediate  shape. 

These  with  various  titles,  such  as  Champion,  Giant,  Challenge,  Golden, 
etc.,  coupled  with  the  name  of  the  promoters,  include  all  the  cultivated 
varieties  before  the  public. 

The  choice  of  a variety  is  controlled  by  the  character  of  the  soil  and 
climate.  On  deep  low-lying  soils  the  long  varieties  are  often  preferred, 
while  on  thin  hrashy  soils  the  shallower-rooted  globe  or  round  varieties 
are  more  popular.  The  composition  of  all  the  varieties  is  similar,  but 
roots  of  moderate  size  are  superior  in  feeding  value  to  overgrown  speci- 
mens. Analysis  shows  most  distinctly  that  there  is  no  advantage  in 
growing  enormous  roots,  and  that  7 to  8 lb.  is  heavy  enough.  This  is 
compatible  with  heavy  yields,  as  double  and  four  times  the  number  of 
roots  may  be  grown  per  acre  by  using  narrower  drills  and  setting  the 
plants  closer  together.  The  following  figures  show  approximately  the 
composition  of  mangel  and  its  relation  in  nutrient  properties  to  turnips 
and  swedes; — 


Water. 

Albuminoids. 

Amides. 

Fat. 

Soluble 

Carbohydrates. 

■Fibre. 

Ash. 

Turnips 

91-5 

0-5 

0*5 

0-2 

5-7 

0-9 

0-7 

Swedes 

89-8 

0*7 

0-7 

0-2 

7-2 

ri 

0-8 

Mangel-wurzel  (large) 

89*0 

0-4 

0-8 

0-1 

7 '7 

1-0 

1-0 

,,  (small) 

87-0 

0-4 

0-6 

0-1 

10-2 

0-8 

0*9 

In  order  to  realise  the  significance  of  these  figures,  it  is  necessary  to 
notice  that  a small  mangel  contains  13  per  cent,  of  solid  matter  against 
8 -5  per  cent,  in  turnips.  In  the  case  of  root  crops  containing  about  90 
per  cent,  of  water,  a difference  of  1 per  cent,  means  10  per  cent,  more  solid 
matter,  and  the  difference  between  9 per  cent,  and  12  per  cent,  of  solid 
matter  is  equivalent  to  ^ more  solid  matter  in  a given  weight.  Another 
feature  in  mangel  is  the  much  larger  proportion  of  sugar  in  the  fresh  roots 
in  comparison  with  turnips  or  swedes. 

SUGAE  PEE  CENT.  IN  FeESH  EoOTS. 

White  turnip  . 3 ‘5  to  4*5  per  cent.,  equal  to  44  to  56  per  cent,  of  total  dry  matter. 

Yellow  turnip  . 4‘0  ,,  5‘0  ,,  ,,  44  ,,  56  ,,  ,, 

Swedish  turnip  . 6'0  ,,  7’0  ,,  ,,  55  ,,  64  ,,  ,, 

Mangel-wurzel  . 7*5  ,,  8'5  ,,  ,,  60  ,,  68  ,,  ,, 

One  of  the  strongest  points  of  excellence  in  mangel-wurzel  is  its  keeping 
properties.  Long  after  Swedish  turnips  have  ceased  to  be  nutritious,  mangel 
remains  at  its  best.  Experiments  have  been  made  which  tend  to  show  that 
it  does  not  actually  improve  with  age,  but  these  results  are  neutralised  by 
the  fact  that  the  comparative  value  increases  in  spring  and  early  summer. 
A clamp  of  mangel  in  May  and  June  is  invaluable,  and  often  fills  up  a gap 
in  the  supply  of  keep,  which  justifies  its  title  as  the  root  of  scarcity. 
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Having  mentioned  some  of  its  qualities,  we  now  proceed  to  summarise 
those  points  which  render  its  cultivation  desirable  : — 

1.  Under  favourable  circumstances  mangel-wurzel  produces  a much 
heavier  yield  per  acre  than  turnips  or  swedes.  It  has  been  known  to  touch 
100  tons  per  acre,  and  40  to  50  are  common  yields. 

2.  Its  nutrient  properties  are  higher,  as  is  shown  by  the  above  analyses. 

3.  Its  keeping  properties  are  such  that  it  may  be  kept  the  year  round. 

4.  It  imparts  no  unpleasant  flavour  to  milk. 

5.  It  stands  drought  much  better  than  turnips  and  swedes. 

6.  It  is  subject  to  few  diseases  or  insect  attacks. 

7.  It  may  be  grown  upon  the  same  land  year  after  year  without 
deteriorating  either  in  weight  or  quality. 

8.  It  thrives  on  clay  soils  (except  of  the  very  stiffest  description)  and 
also  on  light  soils. 

With  such  manifold  advantages,  we  may  well  ask  why  mangel  is  not 
more  widely  cultivated;  and  in  answering  this  question  we  naturally 
inquire  if  there  are  any  drawbacks  which  tend  to  limit  its  cultivation. 
That  there  are  some  objections  to  its  more  extended  use  may  be  freely 
allowed,  and  they  may  be  stated  as  follows : — 

1.  It  is  undoubtedly  expensive  to  cultivate,  as  will  be  presently  ex- 
plained. 

2.  It  is  not  suitable  for  folding  upon  the  land  on  account  of  its  being 
easily  injured  by  frost. 

3.  It  is  not  suitable  for  districts  in  which  the  rainfall  is  high  and  the 
summer  temperature  is  low,  and  in  such  localities  it  gives  way  in  estimation 
to  turnips  and  swedes. 

As  to  the  first  objection,  the  expense  of  mangel  cultivation  is  increased 
by  the  fact  that  the  land  must  either  be  dunged  or  liberally  manured.  A 
crop  capable  of  producing  60  or  more  tons  per  acre  cannot  but  “ draw  ” the 
ground,  and  this  necessitates  liberal  treatment.  The  carting  off  of  so  many 
tons  is  not  only  expensive,  but  sometimes  interferes  with  other  descriptions 
of  work  in  the  autumn.  The  hoeing  of  mangel  is  more  expensive  than  that 
of  turnips  and  swedes.  These  objections  are  amply  compensated  for  by 
the  value  of  the  crop,  but  no  doubt  tend  to  restrict  the  area,  and  in  some 
cases  to  throw  the  balance  in  favour  of  turnips  and  swedes.  It  must, 
however,  be  remembered  that  mangel  after  April  is  worth  from  12s.  to  15s. 
a ton  for  sale,  and  that  its  consuming  value  is  in  many  cases  from  7s.  6d. 
to  10s.  per  ton.  This  upon  a crop  of  40  tons  per  acre  amounts  to  from  £15 
to  £20  per  acre,  and  that  for  a crop  which  is  fed  upon  the  holding  and 
therefore  leaves  its  manurial  residues  behind  it.  Indeed,  by  this  standard 
a good  crop  of  mangel  is  much  more  valuable  than  a heavy  crop  even  of 
wheat. 

The  cultivation  of  mangel-wurzel. — As  a rule,  mangel  is  grown  near  the 
homestead,  and  it  is  not  suitable  for  fields  distant  from  yards.  It  may 
occupy  the  same  land  year  after  year  in  succession,  and  these  considerations 
assist  in  fixing  the  most  suitable  site  for  its  growth.  On  even  large  farms 
from  10  to  20  acres  are  usually  thought  sufficient,  but  when  once  secured 
in  heap  no  farmer  ever  feels  that  he  has  too  much  of  it. 

As  the  seed  is  sown  early  and  the  land  selected  is  generally  of  deep  and 
strong  character,  the  advantages  of  autumn  preparation  are  evident.  The 
stubble  is  cleaned  before  the  dung  is  added,  and  the  land  should  then  be 
soundly  ploughed  as  deeply  as  its  nature  will  allow.  A cross  ploughing  in 
winter  or  early  spring,  if  not  two,  is  desirable,  and  the  soil  must  be  brought 
into  a state  of  fine  tilth  by  cultivating,  harrowing,  and  rolling.  If  it  is 
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intended  to  sow  on  ridges,  the  land  is  then  raised  into  27-inch  drills,  and  in 
this  case  the  dung  may  be  applied  at  this  stage  and  the  drills  split  over  it. 
The  seed  is  then  drilled  at  the  rate  of  5 to  7 lb.  per  acre  along  the  crowns 
of  the  ridges. 

If  sown  upon  the  flat,  the  seed  is  drilled  about  18  inches  apart,  and 
3 cwt.  of  superphosphate  are  usually  applied  at  the  same  time.  The  after- 
cultivation consists  in  hand-  and  horse-hoeing  as  in  the  case  of  the  other 
root  crops. 

As  to  manuring,  a moderate  dressing  of  superphosphate,  as  already 
recommended,  seems  necessary  for  supplying  the  wants  of  a heavy  crop,  but 
the  effect  of  phosphatic  manures  upon  mangel  is  never  very  marked.  Dung, 
nitrate  of  soda,  and  other  nitrogenous  dressings  are  much  more  likely  to 
tell,  and  in  the  many  experiments  upon  this  crop  made  at  Eothamsted  and 
other  centres,  the  heaviest  crops  have  been  obtained  by  applications  of 
about  20  tons  of  farmyard  manure  and  2 cwt.  of  nitrate  of  soda  per  acre. 
It  would  occupy  too  much  space  to  enter  into  details,  but  what  has  just 
been  stated  may  be  accepted  as  summarising  these  results.  The  maritime 
origin  of  the  original  plant,  and  the  great  abundance  of  soda  always  found 
in  its  ash,  point  to  common  salt  as  a substance  particularly  adapted  for  the 
crop.  It  is  found  that  common  salt  is  best  applied  in  conjunction  with 
the  manures  already  mentioned,  and  we  therefore  recommend  5 cwt.  to  be 
mixed  with  2 cwt.  per  acre  of  nitrate  of  soda  and  applied  half  at  the  time 
of  drilling  and  half  at  the  time  of  second  hoeing. 

Mangel-wurzel  may  be  taken  in  preference  to  corn  after  late  folding  of 
swedes,  rape,  or  kale,  and  in  such  case  requires  no  dung.  It  can  be  drilled 
after  one  furrow,  followed  by  harrowings,  without  manure,  either  natural 
or  artificial,  and  when  so  cultivated  cannot  be  expensive. 

Young  mangel  are  liable  to  suffer  from  cold  nights,  and  to  gradually 
disappear  owing  to  the  attacks  of  slugs.  Such  mishaps  are  best  prevented 
by  drilling  from  April  24  to  about  May  10,  and  steeping  the  seed  for  twelve 
hours  in  cold  water.  It  is  then  strained  and  dried  by  turning  it  on  a floor  until 
it  is  fit  to  drill.  Seed  so  treated  will  come  up  in  a very  few  days,  and  be 
sooner  ready  for  singling.  The  surface  should  be  kept  clear  of  weeds  by 
hand-  and  horse-hoeing,  and  growth  is  then  rapid. 

Mangel  should  be  stored  after  the  middle  of  October  and  not  later  than 
the  middle  of  November.  They  are  pulled,  topped,  and  thrown  into  carts 
for  about  8s.  6d.  per  acre.  The  leaves  are  better  twisted  than  cut  off,  and 
the  roots  are  not  tailed,  but  are  taken  to  the  heap  with  the  rootlets  and 
soil  attached.  Well-selected  seed  should  produce  a clean  root  with  a single 
tap-root.  A coarse  mangel  with  a large  proportion  of  neck  and  a number 
of  fangs  is  difficult  to  pull  and  carries  away  much  earth,  but  a fine  mangel 
comes  up  easily  and  cleanly.  The  heap  should  be  about  10  feet  wide  at  the 
base,  and  be  built  up  in  the  form  of  a long  prism.  They  are  often  70  or 
80  yards  in  length,  and  are  first  covered  with  a thin  sprinkling  of  “ muckle  ” 
or  offal  straw.  This  is  then  coated  with  6 or  7 inches  deep  of  soil  dug  from 
the  sides  of  the  clamp,  and  carried  to  within  a few  inches  of  the  apex.  Before 
winter  the  heaps  should  be  thatched  with  straw,  carrying  it  well  up  over 
the  apex.  Mangel  so  stored  will  keep  well  through  the  winter,  and  about 
the  end  of  March  the  thatch  and  earth  may  be  removed  to  check  growth 
and  prevent  heating.  Mangel  should  not  be  stored  in  frosty  weather  or  in 
a frozen  state,  and  if  an  early  frost  sets  in  the  work  should  be  stopped  until 
the  frost  has  gone  out  of  the  roots.  Also  the  mangel  left  uncarted  at  night 
should  be  thrown  into  small  heaps  and  covered  with  leaves. 

Mangel  is  not  equal  to  swedes  for  fattening  cattle  until  after  the  New 
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Year  has  come  in,  and  during  spring  it  improves  in  quality.  It  may, 
however,  be  spread  on  pastures  for  cows  in  and  after  November.  It  is  a 
good  sheep  food  during  all  the  late  spring  months  and  far  into  summer. 
It  is  one  of  the  mainstays  of  ram-breeders,  and  is  always  to  be  seen  in  show- 
yards  as  a food  for  the  cattle.  Horses  are  also  fond  of  it,  and  it  is  an 
excellent  safeguard  against  colic.  When  horses  are  on  straw  two  or  three 
mangel  should  always  be  given  to  each  animal  at  night  as  a corrective  to 
this  rather  harsh  food.  It  is,  however,  in  the  height  of  summer  that 
mangel  attains  its  greatest  value  as  a sheep  food.  It  may  be  thrown 
about  among  green  rye,  trifolium,  or  vetches,  and  affords  a pleasant 
variety.  It  is  also  an  excellent  substitute  for  water. 

In  the  foregoing  remarks  there  is  no  exaggeration  as  to  the  merits  of 
mangel,  and  much  more  might  have  been  added  of  a scientific  nature.  Its 
insect  enemies  are  few,  and  not  often  troublesome ; and  the  crop  may  be 
viewed  as  a safe  one  to  cultivate,  and  less  liable  to  those  diastrous  failures 
which  often  are  experienced  by  turnip-growers. 


IVlanuring'  of  Crops. — in  recent  years  the  science  and  practice 
of  manuring  have  received  close  and  careful  attention  from  farmers  and 
agricultural  scientists  alike.  There  is  scarcely  an  agricultural  college 
whose  staff  is  not  more  or  less  engaged  in  conducting  manurial  experiments 
designed  to  demonstrate  how  to  produce  the  best  and  heaviest  crops  at  the 
least  possible  cost  for  manures.  It  is  not  surprising  that  such  should  be 
the  case  in  view  of  the  vast  interests  involved.  It  has  elsewhere  been 
noted  (see  Artificial  Manures)  that  the  value  of  the  artificial  manures 
annually  applied  in  the  United  Kingdom  bulk  up  to  about  £20,000,000 
sterling.  Undoubtedly,  also,  the  value  of  the  farmyard  manure — including 
the  residual  value  of  all  the  imported  feeding  cakes  and  other  con- 
centrated foods — will  total  up  to  an  equal  or  even  a greater  sum.  Every 
good  arable  farmer  expends  a sum  at  least  equal  to  his  rent — and  in  most 
cases  much  greater  than  his  rent — on  the  purchase  of  manures  and  feeding 
cakes,  while  many  grass-land  farmers  are  also  extensive  users  of  purchased 
concentrated  foods.  The  economic  use  of  manures,  therefore,  is  a subject 
of  outstanding  importance  to  every  farmer  as  well  as  to  every  market 
gardener  and  small  holder  throughout  the  country. 

The  innumerable  experiments  which  have  been  made  in  the  manuring 
of  crops  in  recent  years  have  often  led  to  rather  varying  results.  This  varia- 
tion in  results  was  doubtless  due  to  differences  of  soil,  situation,  and 
climate.  Generally,  however,  the  results  of  scientific  experiments  as  well  as 
of  everyday  practice  have  gone  to  prove  that  the  essential  elements  of 
plant  food  which  the  agriculturist  requires  to  apply  to  every  crop  are 
nitrogen,  phosphate  of  lime,  and  potash,  and  that  a complete  dressing  contain- 
ing a well-balanced  proportion  of  each  of  these  essentials  is  the  best  and  most 
profitable.  There  is  an  exception  to  this  rule,  and  that  is  in  the  case  of  the 
leguminous  crops  such  as  beans,  peas,  clovers,  vetches,  etc.,  which  by  means 
of  the  nitrifying  bacteria  in  the  nodules  on  their  roots  are  able  to  pro- 
vide themselves  with  an  abundant  supply  of  nitrogen  from  the  atmosphere, 
so  that  the  artificial  nitrogen  may  be  withheld  in  the  case  of  these  crops.  This 
point  will  be  dealt  with  in  a later  part  of  this  article.  Lime  is  also  an 
essential  of  plant  food  {see  Lime),  but  a considerable  proportion  of  this 
essential  is  supplied  in  phosphate  of  lime,  as  well  as  in  farmyard  manure. 
At  the  same  time  a small  dressing  of  lime  rarely  fails  to  give  a good  return, 
particularly  in  soils  that  are  rich  in  organic  matter. 
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Of  course  soils  which  are  derived  from  the  disintegration  of  the  lime- 
stone and  the  chalk  are  already  well  provided  with  lime,  so  that  it  would  be 
wasteful,  and  might  be  harmful,  to  apply  lime  to  such  soils. 

Among  manures  for  crops  the  first  place  must  be  accorded  to  farmyard 
manure.  This  natural  product  of  farm  liv  estock  is  an  all-round  manure, 
inasmuch  as  it  contains  all  the  essentials  of  fertility.  It  is  also  the  great 
seat  and  centre  of  bacterial  life  and  activity ; it  opens  up  and  renders  more 
friable  the  heavier  clay  soils,  while  on  the  other  hand  it  tends  to  “ firm  ” 
and  consolidate  the  looser  and  lighter  kinds  of  soil.  It  also  serves  as  a 
kind  of  sponge  for  the  retention  of  moisture.  Farmyard  manure,  however, 
varies  greatly  in  quality.  If  it  be  produced  by  young  and  growing  or 
milking  stock,  it  will  be  much  poorer  than  that  produced  by  cake-fed 
fattening  bullocks.  It  also  varies  in  quality  according  to  the  amount  of 
litter  used  in  its  making,  and  whether  it  has  been  well  trampled  in  the 
courts  or  not.  Its  quality  is  also  affected  by  the  amount  of  rain  that  has 
fallen  upon  or  passed  through  it.  In  districts  where  the  rainfall  is  heavy 
the  dung  made  in  covered  courts  will — other  things  being  equal — be  greatly 
superior  to  that  made  in  open  courts  where  the  heavy  and  frequent  rains 
tend  to  wash  away  a large  proportion  of  the  most  valuable  and  soluble 
parts.  Generally,  however,  each  ton  of  farmyard  manure  will  be  found  to 
contain  from  8 to  18  lb.  of  nitrogen,  8 to  18  lb.  of  potash,  and  3 to  9 lb. 
of  phosphoric  acid,  so  that  it  is  suited  to  meet  the  wants  of  every  crop.  As 
to  the  best  method  of  applying  it,  there  is  much  diversity  in  practice  as  well 
as  in  scientific  research  work.  For  years  the  authorities  of  the  experimental 
stations  conducted  by  the  Canadian  Government  have  published  their 
results,  which  went  to  show  that,  ton  for  ton,  fresh  dung  was  equal  in  value 
to  well-rotted  dung,  and  that  as  dung  shrunk  by  50  per  cent,  in  the  rotting 
process  it  was  50  per  cent,  more  profitable  to  apply  the  dung  fresh  from 
the  courts  to  the  soil.  Our  home  experimenters  find  that  the  shrinkage  in 
weight  and  volume  in  the  rotting  process  does  not  in  this  country  amount 
to  50  per  cent.,  but  of  course  it  varies  greatly  with  the  conditions  under 
which  the  dung  has  been  made.  It  is  not,  however,  at  all  times  convenient 
or  practicable  to  drive  the  dung  direct  from  the  courts  and  apply  it  to  the 
soil,  and  besides  in  the  case  of  light  sandy  soils,  particularly  where  the  rainfall 
is  heavy,  there  would  be  considerable  loss  in  applying  the  fresh  dung  in  the 
autumn  or  winter  to  be  ploughed  in  to  the  soil.  The  practice  of  driving  the 
dung  from  the  courts  to  the  field  to  be  ploughed  down  is  very  largely 
practised  on  the  more  retentive  soils,  but  the  practice  of  making  it  up  into 
dunghills  is  also  largely  followed.  Generally  the  bulk  of  the  dung  is 
applied  to  the  potato  and  root  crops,  as  these  are  very  exhausting  crops, 
and  besides  the  root  crop  is  a most  important  one  in  determining  the 
number  of  stock  that  can  be  wintered  on  a holding,  and  the  potato  crop  is 
an  important  one  as  regards  the  financial  returns.  On  farms  which  are 
largely  under  grass  the  dung  is  applied  to  the  grass,  and  that  is  a very 
satisfactory  plan,  as  the  rains  soon  wash  the  manure  into  the  soil  and  to  the 
roots  of  the  grass,  and  thus  take  up  the  nitrates  and  the  manure  as  they 
are  formed.  The  amount  to  be  applied  is  regulated  mainly  by  the  amount 
available.  In  the  neighbourhood  of  towns,  market  gardeners  and  farmers 
who  have  access  to  ample  stores  of  cheap  manure  frequently  apply  from 
30  to  40  tons  per  acre  along  with  a fair  dressing  of  artificial  manure,  but 
the  farmer  who  is  farther  removed  from  the  city  and  the  railway  station 
cannot  generally  afford  to  apply  more  than  half  the  quantity  even  to  his 
green  crop. 

Coast-side  farmers  usually  obtain  a good  deal  of  seaweed  or  sea-wrack. 
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which  is  washed  up  on  the  beach  by  the  storms  (see  Seaweed).  This  is  a 
useful  manure,  though  it  is  not  particularly  well  balanced,  the  potassic 
element  being  much  more  strongly  represented  in  it  than  the  nitrogenous  or 
phosphoric.  It  is  largely  used  for  manuring  potatoes,  and  in  the  Channel 
Islands,  where  the  growing  of  early  potatoes  is  a very  important  industry, 
it  is  very  freely  used  for  this  purpose.  It  can  also  be  usefully  applied  in 
the  manuring  of  any  other  crop,  particularly  leguminous  crops. 

In  the  manuring  of  leguminous  crops — beans,  peas,  vetches,  lucerne,  and 
the  like — the  artificial  nitrogen  may  be  withheld,  as  these  plants  are  able, 
by  means  of  the  nitrifying  organisms  in  their  root-nodules,  to  obtain  a 
sufficient  supply  of  atmospheric  nitrogen  to  meet  their  own  wants  and  pro- 
vide for  the  enrichment  of  the  soil  in  nitrogenous  compounds.  These  plants, 
however,  make  a relatively  heavy  demand  on  the  lime  in  the  soil  as  a base 
for  the  nitrifying  germs,  and  a small  dressing  of  lime  for  these  crops  is 
always  well  invested  money.  Where  beans,  peas,  or  vetches  are  grown  as 
the  staple  crop,  it  is  usual  to  apply  a moderate  dressing  of  dung  and  follow  up 
with  a liberal  dressing  of  phosphates  of  potash.  The  phosphates  may  be 
applied  in  the  form  of  superphosphate,  or  dissolved  bones,  or  bone-flour,  or 
fermented  bone-meal — 4 cwt.  per  acre  of  any  of  these.  The  potash  should 
be  applied  in  the  form  of  kainit  or  muriate  or  sulphate  of  potash,  4 cwt. 
of  the  kainit  being  about  equal  to  1 of  the  muriate  or  sulphate.  When 
no  dung  is  applied,  the  phosphate  and  potash  should  be  increased  by  at 
least  one-half.  The  same  treatment  may  be  successfully  applied  in  the 
growing  of  clover  or  any  of  the  other  leguminous  crops.  These  crops  not 
only  furnish  a large  amount  of  very  palatable  and  nutritious  matter,  but 
they  contribute  immensely  to  the  stores  of  nitrogenous  compounds  in 
the  soil  through  their  roots.  The  farmer,  therefore,  who  grows  a heavy 
yield  of  any  of  these  crops  will  find  his  soil  richer  in  nitrogen  than  it  was 
before,  so  that  he  does  not  require  to  expend  so  much  money  on  artificial 
nitrogen  as  he  would  otherwise  have  to  do.  In  the  manuring  of  poor 
pasture  land  the  great  point  to  be  aimed  at  is  to  induce  a rich  growth  of 
clover.  This  is  generally  managed  at  a very  cheap  rate  by  a liberal  applica- 
tion of  basic  slag  and  kainit,  the  basic  slag  supplying  both  phosphoric  acid 
and  lime,  while  the  kainit  supplies  potash.  Basic  slag  buttressed  by  potash 
acts  like  a charm  on  mostly  all  heavy  clay  soils  as  well  as  any  moorish,  peaty, 
and  mossy  soils,  where  it  brings  out  a rich  growth  of  clover  which  not  only 
yields  the  best  of  pasture  but  actually  increases  the  fertility  of  the  soil. 

With  regard  to  the  application  of  artificial  manures  to  the  other  crops 
of  the  farm,  the  same  fact  holds  good  as  to  the  necessity  of  applying  the 
three  essentials  of  nitrogen,  phosphate,  and  potash,  it  being  assumed  that 
there  is  a reasonable  amount  of  lime  in  the  soil.  The  Irish  Department  of 
Agriculture,  which  has  a large  and  very  able  staff  of  experts,  most  of  whom  had 
experience  in  England  and  Scotland  before  they  went  to  Ireland,  published 
in  the  spring  of  1908  a leaflet  on  manures  for  wholesale  distribution  among 
farmers.  From  this  leaflet  we  quote  the  concluding  part  as  follows : — 

For  convenience  of  reference  the  manurial  dressings  recommended  per 
statute  acre  for  the  different  crops  are  here  summarised — 

Turnips  (I.)  . 10  tons  dung. 

1 cwt.  sulphate  of  ammonia. 

4 cwt.  35  per  cent,  superphosphate. 

3 cwt.  kainit. 

„ (II.)  . 1^  cwt.  sulphate  of  ammonia.  I 

6 cwt.  35  per  cent,  superphosphate.  |-Without  dung. 

4J  cwt.  kainit.  J 
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Mangels  (I.)  . 20  tons  dung. 

2 cwt.  sulphate  of  ammonia. 

4 cwt.  35  per  cent,  superphosphate. 

4 cwt.  salt. 

,,  (II.)  . 20  tons  dung. 

4 cwt.  35  per  cent,  superphosphate. 

4 cwt.  salt. 

2 cwt.  nitrate  of  soda  (applied  in  two  dressings  after  thinning). 
15  tons  dung. 

1 cwt.  sulphate  of  ammonia. 

4 cwt.  35  per  cent,  superphosphate. 

I cwt.  muriate  of  potash. 

I cwt.  sulphate  of  ammonia. 

3 cwt.  35  per  cent,  superphosphate. 

3 cwt.  kainit. 

1 cwt.  sulphate  of  ammonia. 

3 cwt.  35  per  cent,  superphosphate. 

3 cwt.  kainit. 

1 cwt  iS  at  time  of  sowing. 

1 cwt.  nitrate  of  soda  (given  as  a top-dressing  in  March  or  April). 

IJ  cwt.  muriate  of  potash  or  5 to  6 cwt.  kainit. 

Meadow  Hay  . I cwt.  nitrate  of  soda. 

2 cwt.  35  per  cent,  superphosphate. 

2 cwt.  kainit. 

The  first  thing  that  strikes  one  on  looking  over  the  above  table  of 
manurial  prescriptions  is  the  marked  similarity  of  the  manures  recommended 
for  the  different  crops.  The  1 cwt.  sulphate  of  ammonia,  4 cwt.  35  per  cent, 
superphosphate,  and  3 cwt.  kainit  form  the  principal  features  in  most 
of  them,  with  only  some  slight  modifications.  In  reality,  however,  the  Irish 
Department  aimed  at  producing  a safe  and  certain  mixture  which  farmers 
could  easily  and  safely  make  up  for  themselves,  or  which  could  be  made 
up  for  them  by  the  manufucturers.  There  are  some  manurial  substances 
which  cannot  be  safely  mixed.  Thus  basic  slag  cannot  be  mixed  with 
sulphate  of  ammonia,  for  the  sulphuric  acid  in  the  sulphate  will  unite  with 
the  lime  in  the  slag  so  that  the  ammonia  will  escape  into  the  air.  In  the 
same  way  basic  slag  should  not  be  mixed  with  any  manure  containing 
soluble  phosphate,  or  the  sulphuric  acid  in  the  soluble  phosphate  will 
unite  with  the  lime  in  the  slag,  and  the  soluble  phosphate  will  revert  to 
the  insoluble  condition,  in  which  it  would  not  be  so  readily  available  for 
the  use  of  the  plant.  Similarly,  nitrate  of  soda  should  never  be  mixed  with 
superphosphate  or  dissolved  bones  except  for  immediate  use,  as  the  sulphuric 
acid  in  the  soluble  phosphate  will  unite  with  the  soda  so  that  the  nitric 
acid  will  be  dissipated.  Serious  and  even  fatal  accidents  have  sometimes 
happened  through  mixing  nitrate  with  superphosphate  in  a shed  a day  or 
two  before  it  was  intended  to  use  the  mixture,  and  then  going  in  to  bag 
the  stuff  when  the  poisonous  fumes  of  the  nitric  acid  were  passing  off. 
Subject  to  those  limitations,  the  sulphate  of  ammonia  in  the  above  prescrip- 
tions may  be  replaced  by  nitrate  of  soda  and  the  superphosphate  may  be 
replaced  by  dissolved  bones,  bone-flour,  bone-meal,  phosphatic  guano,  basic 
slag,  or  high-class  nitrogenous  guano  may  be  used  instead  of  the  sulphate 
of  ammonia  and  superphosphate  both.  In  the  case  of  turnips,  for  instance, 
on  the  stiffer  sorts  of  soils  the  sulphate  of  ammonia  may  be  advantageously 


Potatoes  . 

Oats  . 
Barley 
Wheat 
Flax  . 
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replaced  either  wholly  or  partially  by  nitrate  of  soda  in  order  that  the 
quicker  acting  nitrate  may  rapidly  force  the  braird,  and  bring  it  away 
beyond  the  reach  of  the  dreaded  “ fly.”  In  the  same  way  basic  slag,  bone- 
flour,  bone-meal,  or  phosphatic  guano  should  certainly  be  used  in  preference 
to  the  superphosphate  in  all  soils  where  there  is  danger  of  attack  from 
“ finger-and-toe  ” disease.  The  mangel  crop  seems  to  prefer  its  potash  in 
organic  form,  and  it  is  recommended  that  it  should  get  a comparatively 
large  dressing  of  dung  and  4 cwt.  salt.  Generally,  also,  this  crop  grows 
best  when  it  gets  its  artificial  nitrogen  in  the  form  of  nitrate  of  soda.  As 
to  potatoes,  the  kainit  is  here  replaced  by  1 cwt.  muriate  of  potash,  as  the 
kainit  is  accused  of  slightly  affecting  the  flavour  of  the  tubers.  Oats  and 
barley  have  the  same  mixtures  prescribed  for  them.  In  the  case  of  these 
crops  the  replacement  of  the  sulphate  of  ammonia  by  nitrate  of  soda 
would  have  an  advantage  in  the  way  of  more  effectively  checking  the 
grub  and  wire-worm  pests;  but  frequently  it  has  the  disadvantage  of 
making  the  crop  grow  more  to  straw  than  to  grain,  besides  being  later  in 
ripening.  For  wheat  the  standard  dressing  is  peculiar,  the  superphosphate 
and  kainit  being  applied  at  the  time  of  seeding,  and  the  nitrate  of  soda  at 
the  commencement  of  the  growing  season.  As  to  meadow  hay,  the  dressing 
recommended  is  a very  safe  one,  and  generally  the  superphosphate  and 
kainit  are  applied  in  quantities  of  not  less  than  3 cwt.  each  per  imperial 
acre.  Frequently,  also,  the  superphosphate  and  kainit  are  applied  in 
winter  to  the  hay  crop,  the  nitrate  of  soda  being  applied  in  the  early 
spring  when  the  roots  are  there  to  take  it  up.  In  many  districts  there  is 
a marked  prejudice  against  “ nitrated  ” hay,  on  the  ground  that  it  injuriously 
affects  the  urinary  systems  of  horses  fed  on  it.  Wherever  such  a feeling 
prevails,  the  grower  would  do  well  to  discontinue  the  use  of  nitrate  and 
apply  nitrogenous  guano  in  its  stead. 

A word  may  here  be  added  in  regard  to  the  purchase  of  manures.  The 
Fertilisers  and  Feeding  Stuffs  Act,  which  was  passed  specially  for  the 
protection  of  farmers,  recognises  the  valuable  ingredients  in  manures,  as 
nitrogen,  soluble  'phosphate,  insoluble  phosphate,  and  potash.  But,  notwith- 
standing this,  many  manufacturers  persist  in  stating  the  nitrogen  in  these 
products  as  ammonia  or  sulphate  of  ammonia,  and  the  potash  as  sulphate 
of  potash  or  potash  salts.  The  only  apparent  object  in  this  is  to  mislead 
the  customer  into  believing  that  he  is  getting  a much  more  valuable  article 
than  it  really  is.  The  relationship  of  the  compound  to  the  pure  ingredients 
is  as  follows  : — 

1 per  cent,  nitrogen  = 1^  per  cent,  ammonia  or  4f  per  cent,  sulphate 
of  ammonia. 

1 per  cent,  potash  = per  cent,  sulphate  of  potash. 

The  term  “ potash  salts  ” is  so  vague  and  indefinite,  that  it  should  never 
be  accepted.  Every  purchaser  of  manures  should  demand  that  the  invoice 
of  his  purchases  should  state  the  percentages  of  nitrogen,  soluble  phosphate, 
insoluble  phosphate,  and  potash. 


Maple. — The  natural  order  Sapindacece,  consisting  principally 
of  tropical  trees  and  climbers,  is  subdivided  into  three  tribes,  of  each  of 
which  the  type  is  a denizen  of  the  northern  temperate  zone.  These  three 
tribes  are — (1)  Aceracece,  the  maples ; (2)  Hippocastanece,  the  horse-chestnuts 
(classified  in  some  systems  as  a separate  order);  (3)  Staphylacece,  the 
bladder-nut  tribe. 

The  true  maples  are  deciduous  trees,  with  opposite,  palmately-veined 


96 


MAPLE 


and  three  to  seven  lobed  leaves  (in  some  American  species  the  leaves  are 
pinnately  three  to  five  f oliolate),  usually  without  stipules.  Flowers,  regular, 
in  fascicles  produced  from  separate  lateral  buds,  usually  with  five  petals  within 
a five-parted  calyx,  more  or  less  united  at  the  base.  Stamens,  usually 
seven  or  eight,  inserted  on  a thick  disk  below  the  ovary,  hypogynous. 
Styles,  two,  often  united  at  the  base ; ovary,  two-lobed,  two-celled,  each  lobe 
containing  a cell  with  two  ovules.  Fruit,  a “ key,”  composed  of  two 
samaras  or  indehiscent  nuts,  united  to  a small  persistent  axis,  but  easily 
separable,  the  carpels  laterally  compressed,  produced  into  a wing  at  the 
top.  Seeds,  without  albumen,  usually  solitary  in  each  cell  by  the  abortion 
of  one  of  the  ovules. 

The  most  important  maple  in  British  woodland  is  the  Sycamore,  known 
in  Scotland  as  the  Plane-tree  {Acer  pseudo-platanus),  a native  of  Central 
Europe  and  Western  Asia,  but  long  established  in  the  United  Kingdom, 
especially  in  the  more  northerly  parts,  where  it  propagates  itself  by  seed 
self-sown  more  persistently  than  any  other  forest  tree  except  the  birch, 
and  has  become  one  of  our  commonest  woodland  growths.  Yet  so  late  as 
1596  Gerard  wrote  of  the  sycamore  as  “ a stranger  in  England,  found  only 
in  the  parks  and  places  of  pleasure  of  the  nobility.”  It  is  a lofty  tree  of 
rapid  growth,  with  large  five-lobed  palmate  leaves,  and  light  green  flowers 
appearing  in  spring  shortly  after  the  leaves  in 
loose,  hanging  racemes.  It  has  derived  its 
Scottish  name  of  “ plane  ” and  its  scientific 
specific  title  pseudo-platanus  or  mock  plane, 
from  the  very  singular  resemblance  of  its  leaves 
to  those  of  the  true  plane,  a tree  of  a totally 
different  natural  order,  and  also  from  its  habit 
when  mature  of  shedding  its  bark  in  scales  after 
the  manner  of  the  true  plane.  The  leaves  are 
almost  invariably  marked  in  late  summer  by 
circular  black  spots  about  the  size  of  a currant ; 
so  seldom  can  a tree  be  seen  without  these 
marks  that  many  people  suppose  them  to  be  a 
natural  and  normal  variation ; but  they  are  in  fact  caused  by  a minute 
fungus,  Bhytisma  acerinum,  which  propagates  itself  among  the  leaves  after 
they  have  fallen  in  autumn.  It  is  perfectly  harmless,  not  affecting  the 
health  or  growth  of  the  tree  in  any  perceptible  degree.  The  sycamore  is 
one  of  our  hardiest  trees,  both  in  regard  to  cold  and  wind  exposure. 
Although  it  puts  out  its  leaves  early  in  spring,  it  is  seldom  affected  by  late 
frosts.  It  is  not  particular  as  to  the  kind  of  soil,  provided  it  is  rich  in 
mineral  nutrients  and  well  drained.  Sloping  land  is  more  favourable  to  its 
development  than  fiat,  for  it  is  very  impatient  of  stagnant  moisture.  It 
will  grow  vigorously  for  twenty-five  or  thirty  years  in  damp  bottoms,  but 
as  it  approaches  maturity  is  sure  to  get  heart-rot  in  such  situations.  Like 
the  ash,  the  sycamore  exacts  a good  deal  from  the  soil ; it  is  therefore  not 
expedient  to  grow  it  in  pure  forest.  It  may  be  grown  in  mixed  wood  with 
oak,  beech,  larch,  Scots  and  Corsican  pines ; but  as  its  timber  is  of  little 
value  until  it  reaches  a large  size,  it  is  well  to  arrange  that  it  shall  stand 
for  the  final  felling.  Thus,  if  planted  with  Scots  or  Corsican  pines  which 
mature  at  eighty  to  ninety  years,  the  sycamore  will  remain  when  these  are 
felled,  a valuable  crop  to  be  taken  at  100  to  120  years.  Large  sycamores 
command  a higher  price  at  present  than  any  other  British  timber,  except 
“ brown  ” oak  and  bat  willow,  as  much  as  from  3s.  to  6s.  a cubic  foot,  being 
in  constant  request  for  rollers  in  calico  and  jute  mills.  As  much  as  £50 
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was  offered,  and  refused,  not  long  ago  for  a fine  sycamore  at  Makerstoun  on 
the  Tweed.  Should  this  kind  of  demand  fail,  the  timber  would  prove  of 
only  moderate  value,  not  higher  than  beech.  Evelyn  held  it  in  very  low 
repute,  declaring  that  Sycomors  are  to  be  banish’d  by  my  consent  from  all 
curious  Gardens  and  Avenues''  As  an  ornamental  tree,  an  aged  sycamore 
is  a fine  object  in  park  scenery,  but  its  foliage,  though  massive  in  summer, 
generally  withers  before  taking  on  rich  autumnal  tints.  The  loftiest 
recorded  in  Scotland  is  at  Castle  Menzies  in  Perthshire,  measuring,  in  1880, 
104  feet  high,  with  35  feet  of  clean  bole,  and  a circumference  of  18  feet 
4 inches  at  5 feet  from  the  ground.  Another  tree  at  the  same  place  was 
100  feet  high  with  similar  girth,  and  sycamores  of  100  feet  and  upwards 
have  been  noted  at  Braehead  in  Midlothian,  Biel  and  Broxmouth  in  East 
Lothian.  It  is  not  a good  tree  for  town-planting,  as  it  likes  neither  a very 
dry  soil  nor  exposure  to  scorching  heat. 

The  sycamore  is  very  easily  raised  from  seed,  which  should  be  sown  as 
soon  as  it  is  ripe  in  October.  The  seedlings  may  be  transplanted  into 
nursery  lines,  4 to  6 inches  apart,  15  inches  between  the  rows,  and  in  two 
years  should  be  ready  for  planting  out.  A readier  method  is  to  scarify  the 
ground  where  it  is  desired  to  grow  sycamore,  and  sow  the  seed  pretty 
thickly,  planting  other  trees  thinly  with  which  it  is  intended  to  form  the 
mixed  wood.  Young  trees  requires  attention  in  pruning  to  a single  head, 
as  the  leading  shoot  is  apt  to  get  frosted,  resulting  in  several  leaders  being 
sent  up.  It  is  not  a shade-bearing  tree. 

The  Noeway  Maple  {Acer  ^^atanoides)  has  smooth,  five-lobed  leaves, 
the  lobes  acutely  pointed,  with  a few  large,  pointed  teeth.  The  fiowers  are 
yellow,  appearing  in  spring  with  the  leaves.  It  is  not  a native  of  Britain, 
but  extends  over  most  of  central  and  northern  Europe.  It  produces 
heavier  and  harder  wood  than  the  sycamore,  but  as  it  does  not  reproduce 
itself  spontaneously  with  the  freedom  of  that  tree,  and  is  comparatively 
seldom  planted  in  the  United  Kingdom,  except  for  ornament,  it  cannot  be 
said  to  have  much  commercial  value  with  us,  though  the  timber  is  suitable 
for  the  same  purposes  as  that  of  sycamore.  It  is  quite  as  hardy,  and  its 
requirements  in  soil  and  situation  are  the  same  as  those  of  that  tree,  but 
it  requires  even  more  attention  with  the  knife  to  keep  it  to  a single  leader. 
When  well  grown,  it  is  a truly  beautiful  tree,  especially  in  autumn,  when  it 
assumes  a clear,  yellow  colour. 

Of  the  thirteen  species  of  North  American  maples,  none  have  been  put 
to  any  economic  use  in  the  United  Kingdom,  although  the  timber  of  many 
of  them  is  of  a superior  quality  to  that  of  the  European  species.  Most  of 
them  may  prove  rather  tender  in  our  climate,  but  the  Silvee  Maple  {A. 
saccharinum),  the  Scaelet  Maple  {A.  rubrum),  and  some  others,  are  well 
worth  cultivating  for  their  beauty  alone.  Before  making  a choice,  the  fine 
collection  of  these  trees  at  Kew  should  be  inspected. 

The  Japanese  (A.  palmatum)  has  produced  an  extraordinary  variety  of 
forms  and  leaf-colouring,  which  are  sought  after  at  present  for  shrubbery 
work ; but  this  species  never  attains  the  stature  of  a tree. 

The  only  maple  truly  indigenous  to  the  British  Isles  is  the  Field 
Maple  (A.  campestre),  which  is  a beautiful  tree  when  well  grown,  attainiug 
a height  of  about  40  feet. 


IVlargarinc. — There  has  been  no  article  connected  with  agricul- 
ture more  abused  since  its  introduction  many  years  ago  than  the  article 
margarine.  Legislation  by  interested  parties  from  time  to  time  has  done  its 
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best  to  crush  out  the  industry.  In  spite  of  everything,  owing  to  its  intrinsic 
merits,  it  has  gone  on  steadily  increasing  from  time  to  time.  In  past  years 
the  trade  in  margarine  has  been  almost  a monopoly  of  the  Dutch  manu- 
facturers. Holland  was  the  country  that  first  took  up  the  manufacture 
of  margarine  on  an  extensive  scale,  and  for  many  years  the  general  idea 
was  that  margarine  could  not  be  the  real  article  unless  it  had  come  from 
Holland.  During  the  last  ten  years  margarine  has  been  largely  manu- 
factured in  Great  Britain,  and  in  many  cases  the  British  production  now  is 
preferred  to  the  Dutch  manufacture. 

Most  of  the  raw  materials  used  in  the  manufacture  of  margarine  come 
from  America.  The  large  abattoirs  in  Hew  York  and  Chicago  are  the 
chief  sources  of  supply  of  the  oleo-margarine,  the  raw  material  out  of 
which  margarine  is  made. 

The  process  of  making  the  oleo-margarine  is  as  follows: — The  fat 
immediately  it  is  cut  off  the  cattle  is  at  once  thoroughly  cleansed  in  water, 
warmed  water  first,  and  then  afterwards  chilled  in  ice-cold  water,  and 
after  the  animal  heat  is  all  extracted  out  of  the  fat,  it  is  put  into  a chopping 
machine,  cut  very  small  and  melted  in  jacketed  melting  tanks.  The 
melter  has  to  be  extremely  careful  not  to  overheat  the  fat,  otherwise  he 
gives  the  fat  a taint  which  destroys  its  use  for  oleo  purposes,  and  it  then 
has  to  he  used  for  soap  tallow.  After  the  fat  has  been  thoroughly  melted 
it  is  put  into  settling  tanks,  and  after  it  has  cooled  and  properly  grained  it 
is  then  transferred  to  a hydraulic  press  and  the  oil  of  the  fat  is  squeezed 
out,  leaving  the  hard  portion  behind  in  the  form  of  stearine.  This  really 
gives  the  name  to  the  raw  material — oleo-margarine,  or,  in  other  words, 
oil  of  fat.  The  oleo-margarine  is  then  packed  into  tierces,  and  is  ready 
for  shipment  to  the  various  manufacturers  who  use  it  for  making 
margarine. 

After  the  oleo-margarine  has  been  brought  to  the  margarine  maker, 
it  is  again  cut  up  and  melted  in  a jacketed  steam  tank,  and  the  other 
ingredients  are  also  melted  in  various  receptacles,  and  when  the  materials 
are  thoroughly  clear  they  are  all  run  together  into  large  churns  of  a 
capacity  of  about  20  cwt.,  and  along  with  the  various  materials  used  in  the 
churn  a large  quantity  of  milk  is  also  added.  These  churns  run  at  a very 
high  speed,  so  as  to  give  a thoroughly  creamy  emulsion,  which  causes  the 
various  articles  incorporated  in  the  margarine  to  be  thoroughly  blended 
with  the  milk.  Should  there  be  a faulty  emulsion  in  the  churn  this  has 
very  serious  results  in  regard  to  getting  a fine  butter  flavour  in  the 
margarine.  The  basis  of  high-class  margarine  is  this  oleo  already  described, 
and  in  conjunction  with  this  oleo  (which  is  of  a very  brittle  nature)  there 
is  generally  used  a proportion  of  neutral  lard,  which  is  the  very  best  fat 
selected  from  certain  parts  of  the  pig  before  the  ordinary  lard  of  commerce 
is  manufactured,  and  is  absolutely  tasteless,  hence  the  name  neutral  lard. 
Along  with  the  neutral  lard  and  the  oleo  a small  quantity  of  ground  nut 
oil  is  incorporated  so  as  to  blend  the  different  ingredients  together,  especially 
in  cold  weather  when  the  natural  product  without  the  oil  would  have  a 
tendency  to  be  brittle,  and  hence  not  spread  properly  on  bread  or  any  other 
purpose  for  which  it  is  required. 

After  the  various  ingredients  have  been  churned  for  some  time,  they  are 
run  warm  into  a wooden  chute  on  which  ice-cold  water  is  played  through 
a spray.  This  cold  water  acting  on  the  warm  margarine  crystallises  the 
margarine  into  small  crystals  very  similar  to  the  crystals  which  are  formed 
when  real  butter  is  being  made  from  cream.  The  margarine  is  then 
collected  in  large  wooden  trolleys  as  it  falls  from  the  churn,  and  is  allowed 
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to  settle  for  about  twenty-four  hours,  so  that  the  water  used  in  the  chilling 
process  gets  thoroughly  drained  away  from  the  margarine.  The  following 
day  it  is  taken  away  to  large  fluted  rollers,  and  salt  is  spread  over  the 
article  and  then  passed  through  these  rollers,  which  thoroughly  incorporates 
the  salt  through  the  margarine  as  well  as  giving  a smoothness  of  texture 
so  much  desired  in  genuine  butter.  When  the  margarine  is  finished  at 
these  fluted  rollers  it  is  then  worked  into  large  pieces  of  about  10  to 
12  lb.,  put  up  on  the  packing  tables,  and  allowed  to  settle  for  twelve 
hours  in  order  that  the  salt  may  be  thoroughly  pickled  through  the  whole 
material. 

The  following  day  it  is  again  taken  away  and  worked  up  in  another 
series  of  rollers  to  extract  any  moisture  that  may  be  left.  The  finest 
quality  of  butter  is  then  added  to  the  best  qualities  so  as  to  give  a fine 
buttery  flavour  to  the  finished  article.  It  is  then  ready  for  packing,  and 
is  packed  into  the  usual  packages  of  commerce,  varying  in  size  from  336  lb. 
down  to  7 lb.  tubs.  Manufacturers  of  margarine  in  recent  years,  instead  of 
using  the  usual  packages  recognised  in  the  butter  trade,  have  adopted  the 
plan  of  packing  the  margarine  in  various  articles,  such  as  bakers’  trays, 
householders’  buckets,  28  lb.  enamelled  pails,  etc.,  which  when  emptied  of 
the  margarine  can  be  used  instead  of  being  thrown  away,  as  in  the  case  of 
the  ordinary  butter  package. 

For  years  there  has  been  a strong  prejudice,  which  unfortunately  still 
exists,  against  using  margarine.  This  prejudice  is  perfectly  unjustifiable,  as 
from  the  above  description  one  can  easily  see  that  practically  every  article 
used  in  the  manufacture  is  eaten  or  drunk  daily  by  practically  every  house- 
hold in  the  land.  If  there  is  no  prejudice  against  eating  fat  of  any  beef 
that  may  be  used  in  any  household,  there  should  be  no  reason  why  the 
same  fat  should  be  considered  bad  to  use  in  the  form  of  margarine. 

As  regards  the  ground  nut  oil  used  in  the  manufacture,  it  has  a far 
finer  flavour  than  any  salad  oil  that  can  be  bought.  In  fact,  it  is  perfectly 
tasteless  when  compared  with  salad  oil. 

As  regards  the  milk  used,  only  the  very  best  quality  can  be  used,  as  any 
faulty  milk  would  injure  the  flavour  of  the  margarine. 

It  is  a curious  fact  that  in  all  margarine  factories  the  actual  workers 
who  are  handling  and  making  the  margarine  daily,  prefer  to  eat  the 
margarine  they  see  made  than  use  real  butter.  If  the  workers  have  no 
prejudice,  why  should  the  public  object  to  use  it  in  the  same  way  as  butter  ? 
Another  fact  which  shows  how  margarine  does  not  yet  get  its  proper  place 
in  Great  Britain  is  that  Denmark,  which  exports  more  butter  to  Great 
Britain  than  any  other  country,  eats  per  head  of  population  about  22  lb. 
of  margarine  annually,  while  Great  Britain  at  present  only  uses  about 
5 lb.  per  head. 


IVIarket  Gardeners  Act. — See  Agricultural  Holdings  Act.  ' 

Markets  and  Fairs. — The  difference  between  markets  and 
fairs  lies  chiefly  in  the  frequency  of  the  one  and  the  periodicity  of  the  other. 
Fairs  are  generally  of  ancient  origin,  and  are  closely  related  with  the 
“ feasts,”  which  are  still  observed  in  various  towns  and  villages,  especially 
in  the  north  of  England.  They  frequently  are  held  on  a saint’s  day, 
probably  that  of  the  patron  saint  of  the  locality.  They  may  be  pleasure 
fairs,  hiring  fairs,  “ hoppings,”  or  trysts  devoted  to  amusement  or  to  mixed 
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purposes.  Or,  they  may  be  exclusively  devoted  to  certain  objects,  such  as  the 
sale  of  horses,  cattle,  or  sheep.  One  of  the  most  famous  English  fairs  is 
Weyhill,  which  at  one  time  was  largely  frequented  by  ladies  for  laying  in 
stocks  for  wardrobes  and  house.  Fairs  are  often  associated  with  a special 
object,  such  as  leather,  hops,  etc.  They  are  often  statutory,  and  carry  privi- 
leges for  collecting  tolls  and  fees. 

Markets  are  held  at  every  town  of  any  importance  once  a week,  and  a 
second  and  less  important  market  is  often  held  on  another  day  of  the  week. 
There  are  also  daily  markets  of  a more  fixed  character  which  take  the  form 
of  “ exchanges.”  Market  customs  have  the  strength  of  law,  and  it  is  one 
peculiarity  of  market  transactions  that  no  receipt  is  required  for  money 
payments,  and  that  large  sums  change  hands  without  any  written  record. 
Certain  market  dues  and  customs  are  deducted  in  corn  sales,  and  the  trans- 
actions are  all  on  a ready-money  principle,  on  delivery.  Market  transactions 
enjoy  the  greatest  possible  confidence,  and  it  is  extremely  rare  that  the  con- 
fidence is  misplaced.  A defaulter  can  never  again  show  his  face  on  the 
market,  and  sales  are  always  honourably  carried  through.  The  great 
number  of  fairs  and  markets  held  in  this  country  renders  it  impossible  to 
give  a list  even  of  the  most  important.  Any  one  who  wishes  for  informa- 
tion can  obtain  it  from  the  many  almanacks  which  are  now  issued  by 
leading  agricultural  journals,  in  which  the  name,  locality,  date,  and  objects 
of  each  fair  is  given  in  abbreviation.  Some  of  them  are  of  world-wide 
reputation,  and  many  combine  prizes  for  live  stock  or  for  the  largest  show 
af  stock.  Such  fairs  as  Ballinasloe  (Galway),  St.  Boswells,  Falkirk  Tryst, 
Stagshawbank,  Cowhill  (Newcastle),  Horncastle,  Weyhill,  Hereford,  Brough- 
hill,  Lincoln,  Barnet,  Lewis,  Britford,  etc.,  are  all  well  known,  and  attract 
agriculturists  from  all  parts  of  the  kingdom  as  well  as  from  abroad. 


IVlarl. — According  to  Schiibler,  who  made  a special  study  of  the 
classification  of  soils,  marls  may  be  either  argillaceous  (clayey),  loamy,  of 
the  nature  of  sandy  loams  or  of  loamy  sands,  or  lastly  vegetable  marls. 
An  argillaceous  marl  must  contain  over  50  per  cent,  of  clay  and  from  5 to  20 
per  cent,  of  lime ; and  a loamy  marl  20  to  30  per  cent,  of  clay  and  from 
5 to  20  per  cent,  of  lime.  A vegetable  marl  is  a soil  which  in  addition  to 
the  above  proportions  of  lime  and  clay  contains  sufficient  organic  matter  to 
justify  its  name.  As  pointed  out  by  Lyell,  the  term  marl  has  been  used  in 
a vague  sense,  and  even  applied  to  soils  devoid  of  lime,  as  in  the  case  of  the 
“ red  marl  ” found  in  certain  parts  of  the  country.  Geologically,  the  term 
is  used  in  connection  with  the  chalk  marls,  blue  marls  of  the  gault  clay,  the 
marl  slates  of  Durham,  the  marls  of  the  trias  or  New  Bed  Sandstone,  etc. 
They  may  be  white,  grey,  blue,  red,  or  varigated,  and  are  of  dissimilar 
composition.  They  are  (or  should  be)  of  compact  structure,  and  break  down 
on  exposure  to  the  weather.  They  occur  in  beds,  and  are  conspicuously 
present  in  Norfolk,  Suffolk,  and  Lincolnshire.  It  would  be  rash  to  except 
any  county,  as  there  is  no  reason  why  deposits  of  calcareous  clay  should 
not  be  found  in  any  geological  formation  (see  Claying).  Analyses  of  marl 
are  evidently  likely  to  be  misleading,  but  the  result  of  many  analyses  shows 
that  the  benefits  from  applications  of  marl  are  due  to  the  calcareous  element 
combined  with  the  mechanical  or  binding  effect  of  the  clay.  Associated  with 
the  two  leading  constituents  are  salts  of  phosphoric  acid,  potash,  iron,  and 
magnesia,  which  possess  manurial  properties,  so  that  marl  may  be  regarded  as 
both  improving  the  texture  of,  and  increasing  the  store  of  plant  food  in,  the 
soil.  Aikman  quotes  analyses  from  no  fewer  than  eleven  authorities  to  show 


MEADOW  GEASSES 


101 


that  marls  contain  from  1‘45  to  2’31  and  even  3’8  of  phosphoric  acid  according 
to  their  sources.  Some  of  the  best  known  marls  are  the  shell  marls  containing 
an  abundance  of  fossil  shells ; the  fossiliferous  green  marls  of  the  lower  chalk 
formation ; the  grey  marl  or  “ malm  ” of  the  chalk ; chalk  marl  of  a harder 
character  than  the  grey  malm ; the  red  marls  of  Cheshire,  and  the  blue 
marls  of  Lincolnshire. 

Marl  pits  are  found  in  many  places,  especially  in  Norfolk,  Suffolk,  Essex, 
Kent,  Cambridgeshire’  Bedford,  and  no  doubt  in  other  counties.  They  are 
less  frequently  used  than  formerly,  on  account  of  the  increasing  application 
of  portable  manures,  but  many  striking  instances  could  be  given  of  the 
benefits  which  have  followed  marling. 

The  writer  has  seen  blowing  sands  in  Essex  converted  into  useful  land 
by  an  application  of  fifty  to  sixty  loads  of  marl,  but  in  such  cases  it  is 
difficult  to  discriminate  between  claying  and  marling.  The  moss  lands  of 
Lancashire  “ have  been  improved  almost  solely  by  drainage  and  the  heavy 
application  of  marl.”  The  same  is  true  of  many  of  the  fen  lands  of  South 
Lincolnshire.  In  Scotland  the  late  Mr.  Hope  of  Fenton  Barns  undertook 
the  improvement  of  a sandy  tract  at  Dirleton,  and  simultaneously  of  a 
clay  tract  adjoining,  by  carting  the  clay  to  the  sand  and  the  sand  to  the  clay. 

It  will  be  seen  that  there  is  some  ambiguity  in  describing  these 
operations,  which  are  sometimes  of  the  nature  of  marling,  sometimes  of 
claying,  and  at  other  times  of  simply  mixing  soils  of  opposite  characters. 
When  judiciously  carried  out,  the  benefits  are  both  great  and  permanent. 
A comparatively  small  quantity  of  marl,  i.e.  40  to  60  cubic  yards  per  acre, 
will  do  much  to  bind  the  particles  of  a blowing  sand.  In  the  Essex  case 
above  cited,  the  sand  moved  so  freely  under  the  influence  of  high  winds  as 
to  cut  off  young  turnips,  and  this  tendency  was  completely  checked  by -an 
application  of  marl.  The  cost  has  been  estimated  at  3d.  to  4d.  per  cubic 
yard,  and  also  at  about  35s.  per  acre,  including  quarrying,  carting,  and 
spreading. 


Meadow  Grasses. — The  meadow  grasses  belong  to  the  genus 
Poa.  About  eighty  species  are  known,  most  of  which  are  met  with  in  the 
temperate  regions  of  the  globe.  The  inflorescences  of  these  grasses  are 
spreading  panicles,  the  spikelets  of  which  are  flattened  and  consist  of  from 
two  to  six  flowers. 

The  glumes  are  awnless  and  boat-shaped.  Attached  to  the  bases  of  the 
flowering  glumes  and  parts  of  the  rachilla  in  many  species  is  a web  of 
characteristic  woolly  hairs. 

The  following  species  are  of  agricultural  interest : — 

Annual  Meadow  Grass  {Poa  annua,  L.)  is  one  of  the  commonest 
grasses,  occurring  on  waste  land,  by  roadsides,  and  in  gardens,  as  a weed  on 
almost  all  kinds  of  soil.  It  may  be  found  in  flower  throughout  the  year, 
and  generally  ripens  seed  in  October  and  June.  The  plant  is  of  prostrate 
habit  with  stems  6 to  12  inches  long,  and  is  of  little  agricultural  value, 
although  sheep  and  other  animals  are  fond  of  it. 

Smooth-stalked  Meadow  Grass  {Poa  pratensis,  L.)  is  a perennial 
species  and  a common  constituent  of  all  the  best  meadows  and  pastures 
on  good  soils.  It  has  an  upright  stem  from  1 to  2 feet  high,  and  well- 
developed  rhizomes  beneath  the  surface  of  the  soil.  The  ligule  of  the 
leaf  is  prominent  but  bluntish,  and  the  flowering  glumes  have  webbed 
bases  with  five  distinct  veins,  three  of  which  are  hairy.  This  grass  is 
one  of  the  best  permanent  grasses,  and  should  be  a constituent  of  all 
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mixtures  for  sowing  down  land  for  long  leys  or  permanent  pasture  and 
meadow,  particularly  on  soils  of  a somewhat  dry  or  medium  character. 


The  stoloniferous  habit  makes  it  specially  useful  in  forming  a good 
bottom  ” or  sole  of  turf,  and  all  stock  eat  it  readily. 

A five-leaved  variety,  sometimes  termed  Poa  angustifolia,  L.,  is  occa- 
sionally met  with. 

KoUGH  - STALKED  MeADOW  GrASS 
{Poa  trivialis,  L.)  very  closely  re- 
sembles the  preceding  species  in 
general  appearance,  but  possesses  few 
or  no  rhizomes  or  stolons,  being  more 
tufted  in  habit  and  somewhat  taller 
in  growth.  The  ligule  of  the  leaf  is 
long  and  pointed,  and  the  flowering 
glumes  have  only  the  central  vein 
hairy.  It  produces  a good  yield  of 
nutritious  and  palatable  herbage,  and 
grows  best  on  the  damper,  stiffer 
loams.  In  dry  situations  its  place 
should  be  taken  by  the  smooth-stalked 
species. 

Both  these  species  begin  to  grow 
early  in  spring,  ripening  their  seeds 
in  late  July  and  August. 

Wood  Meadow  Grass  {Poa 
nemoralis,  L.),  a perennial  Poa  with 
very  slender  upright  stems  and  short 
stolons,  commonly  met  with  in  copses  and  woods.  The  ligule  is  very  short. 

In  damp  steady  situations  it  produces  a considerable  amount  of  useful 
fodder.  Although  it  is  out  of  place  in  permanent  mixtures  for  ordinary 
meadows,  it  is  useful  for  sowing  in  places  beneath  trees,  in  gardens,  and 
in  other  situations,  where  most  grasses  would  suffer  from  the  shade. 
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Late  Meadow  Gkass  {Poa  serotina,  Ehrh.)  is  a continental  species  of  Poa, 
the  seeds  of  which  are  sometimes  sold  for  those  of  P.  nemoralis.  It  is  a tall, 
somewhat  coarser  kind,  which  grows  well  on  moderately  good  loams,  and 
yields  a good  crop  of  grass  late  in  the  season,  being  rarely  in  flower  when 
the  hay  is  cut. 

IVleadOWS. — See  Pasture,  etc. 

IVlcal  is  a general  term  expressing  a finely  divided  condition,  and  is 
applied  to  various  substances,  such  as  bone-meal,  coprolitic  “ flour,”  and 
meat-meals.  It  is  usually  understood  to  refer  to  finely  ground  corn,  such 
as  wheat-,  barley-,  or  oat-meals,  rice-meal,  bean-meal,  etc.  It  is  a product 
of  grinding  or  milling,  and  is  more  digestible  than  whole  grain,  besides 
being  more  easily  kneaded,  cooked,  or  made  into  porridge,  “ crowdy,”  or 
thick  and  thin  wash  for  feeding  stock. 

Leaving  out  of  consideration  the  fine  meals  used  for  preparing  human 
food,  the  most  important  meals  used  upon  the  farm  are  barley-meal,  bean- 
meal,  and  rice-meal.  Of  these  barley-meal  is  the  most  generally  used,  as  it 
is  regarded  as  the  best  material  for  fattening  pigs  which  is  yet  known,  especi- 
ally when  combined  with  milk.  This  combination  produces  pork  or  bacon 
of  the  best  quality  and  least  liable  to  waste  in  cooking.  Barley-meal  is 
also  largely  used  for  fattening  cattle,  and  forms,  with  linseed  cake,  a 
standard  combination  of  concentrated  food.  Bean-meal  is  eminently 
suitable  for  weaning  calves,  and  may  be  given  as  a gruel  in  place  of  new 
milk  after  the  young  animals  are  over  six  weeks  or  two  months  old.  A 
grist  mill  for  converting  grain  into  meal  is  an  indispensable  implement  on 
a large  farm,  whether  for  reducing  it  into  the  coarser  kinds  of  meal  or  con- 
verting it  into  fine  flour.  As  to  the  degree  of  fineness,  coarsely  ground  or 
griddled  beans,  peas,  or  malt  are  most  suitable  for  lambs ; while  the  finest 
meal  is  best  employed  for  fattening  pigs  and  cattle. 

Meal  may  be  given  to  cattle  dry,  mixed  with  chaffed  straw  and  crushed 
cake.  It  may  also  be  given  mixed  with  chaff  after  scalding,  in  the. form 
of  a “ crowdy,”  to  fattening  bullocks.  It  is  best  made  into  a thick  and 
consistent  porridge  with  cold  water  for  fattening  pigs,  and  into  a thinner 
swill  or  wash  for  store  pigs.  The  cereal  grains  yield  meals  rich  in  starch, 
but  possessing  an  excellent  albuminoid  ratio,  well  adapted  for  fattening 
purposes.  Bean  and  pea  meals  are  highly  nitrogenous,  and  are  especially 
suitable  for  young  growing  stock.  They  are  rather  liable  to  “heat  the 
blood  ” if  given  too  liberally,  and  even  to  produce  swelling  of  the  joints  and 
stiffness  of  the  limbs.  Eice-meal  is  a farinaceous  meal  {see  article)  largely 
used  on  farms,  and  recommended  for  mixing  with  bean-meal  for  milMng 
cows.  There  is  a prejudice  against  barley-meal  as  a food  for  dairy  cattle, 
as  it  is  said  to  “dry  up  the  milk.” 


lYICgrimS. — See  Staggers  and  Vertigo. 


lYlcndClism . — See  Heredity  and  Hybridisation. 

IVlerino  Sheep. — Although  comparatively  little  known  in  either 
Great  Britain  or  Ireland,  the  Merino  is  one  of  the  most  widely  distributed 
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sheep  breeds  in  the  world.  In  addition  to  the  large  numbers  which  are 
bred  in  various  parts  of  Europe,  by  far  the  largest  number  of  sheep  in  the 
Australian  Colonies,  in  the  Argentine  Eepublic,  in  the  United  States  of 
America,  and  in  South  Africa,  are  of  this  breed  or  of  crosses  nearly  related 
to  it.  The  early  home  of  Merino  sheep  appears  to  have  been  Spain. 
Professor  Low  says  that  the  sheep  of  Spain  were  introduced  at  various 
periods;  first  from  Asia  by  the  early  Phoenician  Colonies;  second  from 
Africa  by  the  Carthaginians ; third  from  Italy  by  the  Eomans ; and  fourth 
from  Africa  by  the  Moors,  during  nearly  eight  centuries  of  occupation. 
The  whole  of  these  early  introductions  of  sheep  into  Spain  would  not 
probably  be  Merinos  as  we  know  them  to-day,  but  it  is  believed  to  have 
been  from  one  or  other  of  these  sources  that  the  breed  originated.  Erom 
Spain,  Merinos  were  imported  into  France,  Great  Britain,  Hungary,  and 
Germany.  The  early  importations  into  Great  Britain  did  fairly  well  for  a 
time,  and  at  one  period  there  were  flocks  in  Essex,  Kent,  Staffordshire,  and 
even  as  far  north  as  Fifeshire.  But  it  was  found  that  our  comparatively 
moist  climate  was  not  favourable  for  the  growth  of  the  finest  class  of  wool 
— the  strong  point  of  the  Merino — and  gradually  they  were  given  up.  At 
the  present  time,  so  far  as  known,  there  is  not  a single  commercial  flock  of 
the  breed  in  the  whole  of  the  British  Isles,  although,  no  doubt,  a few 
isolated  sheep  may  be  found  here  and  there,  being  kept,  however,  mainly 
for  fancy  or  special  purposes. 

While  this  has  been  the  result  so  far  as  the  importations  into  Great 
Britain  were  concerned,  the  importations  of  Merinos  into  the  other 
continental  countries  named  turned  out  very  differently.  In  France, 
Germany,  and  Hungary,  the  sheep  did  very  well  indeed,  and  at  present,  as 
stated.  Merinos  constitute  the  principal  part  of  the  ovine  population  of 
these  countries.  Indeed,  so  successful  did  they  prove,  that  the  different 
countries  practically  developed  types  of  their  own.  The  Eambouillet 
variety  of  France,  for  example,  is  now  one  of  the  most  popular  of  the  whole 
breed,  and  the  Hungarian  and  German  sheep  have  also  reputations  of  their 
own.  With  their  generally  dry  climates,  the  early  colonists  of  Australasia 
were  quick  to  perceive  the  breed  of  sheep  that  was  likely  to  suit  them 
best.  They  also  laid  their  foundations  with  Merino  blood  imported  from  the 
Continent,  and  although  in  late  years  a good  deal  of  crossing  has  taken 
place  with  British  breeds  with  the  views  of  improving  the  carcasses  of  the 
animals  for  the  frozen  meat  trade,  the  great  bulk  of  the  immense  quantities 
of  wool  which  come  from  Australia  and  Kew  Zealand  is  still,  and  is  likely  for 
many  years  to  continue  to  be,  of  the  Merino  class.  The  story  of  the 
development  of  the  Merino  in  South  and  Korth  America  and  in  South 
Africa  is  somewhat  to  the  same  effect.  Wool  at  the  time  being  of  much 
more  value  than  mutton,  the  Merino,  as  the  finest  wool  sheep  of  the  world, 
took  on  very  rapidly,  and  has  continued  to  hold  its  own  ever  since,  especially 
on  the  wide  open  plains,  where  the  rainfall  is  comparatively  light,  and 
where  numbers  are  too  large  for  hand-feeding  to  be  practically  resorted  to. 

Essentially  a wool  sheep  as  distinct  from  a mutton  sheep,  the  Merino 
does  not  respond  very  readily  to  feeding.  The  body  is  thin  and  skinny, 
rather  than  fleshy,  this  being  due,  no  doubt,  to  the  long  period  during 
which  the  sheep  have  been  bred  primarily  for  wool  production.  British 
breeders  have  little  idea  of  the  importance  which  Merino  breeders  attach 
to  quality  of  wool  in  their  sheep.  In  Austria-Hungary,  for  instance,  flocks 
are  divided  according  to  the  varying  qualities  of  the  wool  of  the  sheep, 
this  division  being  usually  done  not  by  the  farmers  themselves,  but  by 
experts  who  visit  the  stations  specially  for  the  purpose  at  a given  season  of 
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the  year.  The  points  which  are  taken  into  account  in  the  grading-process 
include  not  only  the  length  and  depth  of  the  staple  of  the  wool,  but  also 
the  closeness  of  the  fleece  at  the  surface,  an  open  surface  letting  in  dirt 
and  foreign  bodies.  A somewhat  similar  system  of  inspection  prevails  in 
one  or  two  other  countries,  and  the  general  effect  has  been  to  greatly  improve 
and  develop  the  w^ool  fibres  of  the  coat  of  the  sheep.  It  is  said  that  a well- 
bred  Merino  of  the  most  improved  type  will  now  carry  from  40,000  to 
48,000  wool  fibres  upon  a square  inch  of  skin.  The  greatest  care  is  also 
taken  in  the  best  flocks  to  preserve  the  wool  in  perfect  condition.  The 
best  sheep  are  constantly  tended  by  shepherds,  and  are  brought  into  sheds 
every  night  or  whenever  it  rains.  On  some  parts  of  the  Continent  it  is  no 
uncommon  thing  to  see  the  shepherd  running  towards  the  sheep-sheds. 


Merino  Sheep. 


followed  at  a gallop  by  all  his  flock,  on  the  approach  of  a heavy  shower. 
Although  Merino  wool  does  not  grow  to  an  excessive  length — 4 inches 
is  a common  average  for  yearly  shorn  sheep — it  is  very  dense  and  of 
course  of  the  highest  quality.  Opened  up  from  the  outside  in  a well-bred 
sheep,  it  has  more  the  appearance  of  pale  yellow  silk  than  wool.  Even  the 
very  best  of  our  British  wools  look  rough  and  coarse  alongside  a fleece  of 
the  best  Merino. 

Broadly  speaking,  there  are  nowadays  two  great  types  of  Merino — the 
Kegretti  type,  which  represents  more  particularly  the  old  Spanish  stock,  and 
the  Eambouillet  type,  which  represents  especially  the  comparatively  more 
modern  French  stock.  Up  to  about  thirty  years  ago  there  were  also  what 
were  called  Electoral  Merinos,  these  being  chiefly  identified  with  Austria- 
Hungary.  But  these  are  now  practically  merged  in  the  original  Hegretti 
stock ; at  any  rate  they  have  not  the  distinctive  individuality  which  they 
had  fifty  to  sixty  years  ago.  Even  between  the  Negretti  stock  and  the. 
Eambouillet  variety  there  is  not  a great  deal  of  difference,  if  one  excepts 
that  in  the  Spanish  type  the  sheep  have  usually  a regular  series  of  wrinkles 
all  over  the  body,  while  in  the  French  type  the  body  is  much  more  smooth. 
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Both  classes  produce  the  same  class  of  wool.  While  the  Spanish  type 
with  its  very  wrinkled  body  will  grow  a fully  denser  coat  than  the 
Eambouillet,  the  French  sheep  have  the  greater  length  of  staple,  the 
average  length  of  these  being  usually  about  4 inches,  whilst  in  the  case 
of  the  Negretti  sheep  the  average  does  not,  as  a rule,  exceed  3 inches. 
In  neither  case  are  the  sheep  very  pretty  when  judged  from  a British  breed 
standpoint.  The  body  is  fairly  long  and  the  ribs  deep  and  well  sprung, 
but  the  quarters  have  a disappointingly  drooping  appearance,  while  the 
hocks  behind  are  inclined  to  be  set  narrow  or  cat-hammed.  This  gives  the 
sheep  a very  contracted  and  rather  ungainly  appearance  behind.  Moreover, 
the  seemingly  useless  flaps  of  wrinkled  skin  which  hang  about  the  bodies  of 
many  of  the  animals,  especially  in  the  old  Spanish  kinds,  do  not  suggest 
symmetry  or  smartness  in  any  particular  degree.  In  both  varieties  the 
head  is  carried  fairly  well  up,  but  again  the  fact  that  even  the  bulk  of  the  face 
has  to  be  covered  with  wool  detracts  from  the  appearance  of  the  animal, 
although  it  certainly  suggests  wool-bearing  properties  in  the  highest  degree. 

The  breed  is  white  in  hair  (where  such  is  grown),  hoof,  horn,  and  wool. 
A black  flock  of  pure  breds  was  established  in  Queensland  by  the  late 
Hon.  W.  Allen  in  the  early  eighties  of  last  century.  The  animals,  it  is  said, 
bred  perfectly  true  to  colour,  the  tongue,  the  roof  of  the  mouth,  and  the 
skin  being  all  black ; indeed,  the  only  white  on  them  was  a spot  on  the 
forehead  and  another  on  the  top  of  the  tail.  The  black  sheep  yielded  from 
I to  lb.  less  wool  than  the  white  sheep,  but  it  sold  at  nearly  double  the 
price.  Although  apparently  fairly  successful,  the  experiment  of  breeding 
a black  Merino  breed  was  not  greatly  persisted  with  after  the  death  of  the 
original  owner,  a ad  practically  the  whole  of  the  Australian  sheep,  like  the 
other  Merinos,  are  still  white.  The  bare  portion  of  the  muzzle  of  the  sheep 
is  of  an  orange  fleshy  colour  (white  is  objectionable) ; the  eyes  are  light 
grey;  the  horns  in  the  male  well  developed  and  spirally  coiled  inwards. 
In  the  case  of  ewes,  the  great  majority  are  without  horns ; when  horns  do 
appear  they  are  comparatively  insignificant.  To  the  touch  the  back  of  the 
Merino  is  thin  fleshed  and  slightly  elevated  at  the  withers,  and  the  back- 
bone is  rather  sharp.  Although  the  wrinkled  sheep  produce  the  best 
quality  of  wool,  they  are  troublesome  to  clip,  and  on  this  account  are  not 
greatly  liked  on  the  big  stations,  especially  in  Australia  and  Hew  Zealand. 
In  well-bred  sheep.  Merino  wool  should  be  dense,  close  in  the  staple,  and 
fine,  though  it  varies  a good  deal  in  these  particulars,  as  well  as  in  length 
and  profusion,  in  different  varieties,  and  according  to  the  nature  of  the  land, 
food,  or  climate  in  which  the  sheep  are  reared.  Strong  land,  with  this  as 
most  other  breeds,  has  a tendency  to  grow  strong  and  comparatively  coarse 
wool.  Light  sandy  land,  on  the  other  hand,  produces,  as  a rule,  wool  of  the 
very  highest  class,  although  even  here  flockmasters  do  not  care  to  greatly 
encourage  the  growth  of  an  excessively  deep  staple,  for  when  this  is  done 
it  is  found  to  be  usually  at  the  expense  of  density  and  fineness.  The  breed 
being  essentially  a short-wool  one,  it  produces  the  highest  quality  of  wool 
when  its  natural  characteristics  are  adhered  to.  A characteristic  of  Merino 
wool  is  that  it  usually  has  a series  of  minute  crinkles  or  wavelets  in  the  fibre. 
This  gives  it  a certain  amount  of  elasticity,  and  makes  it  valuable  for 
spinning  into  the  highest  class  of  dress  and  other  expensive  fabrics. 

The  weak  point  of  the  Merino  from  a general  commercial  point  of  view 
is  undoubtedly  its  slowness  in  maturing  its  mutton.  Sheep  of  this  breed 
are  rarely  of  much  use  for  slaughter  until  they  are  two  years  old  or  over. 
Even  when  matured,  the  mutton  of  the  pure-bred  Merino  is  not  of  very  good 
quality,  being  rather  coarse  in  grain  and  tallowy  in  appearance.  Of  late 
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years  Australian  breeders  have  been  crossing  Merinos  with  Lincolns, 
Leicesters,  and  other  British  breeds  with  a view  of  making  the  carcass 
more  valuable.  While  this  result  has  in  the  main  been  obtained,  it  has 
been  to  some  extent  at  the  expense  of  quality  in  the  wool. 
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The  weather  is  a subject  of  such  vast  importance  to  the  agriculturist 
that  it  is  seldom  out  of  his  thoughts.  On  it  depends  his  seed-time  and 
harvest,  his  food  supply  and  his  water  supply,  and,  to  a considerable 
degree,  his  profits  and  his  losses.  Even  prices  fluctuate  with  the  weather, 
especially  as  regards  live  stock,  for  in  periods  of  drought  they  fall,  and  in 
conditions  favourable  for  growth  they  rise.  The  consequence  is  that 
farmers  are  keen  observers  and  in  many  cases  excellent  judges  of  the 
weather. 

The  science  of  meteorology  is  concerned  chiefly  with  those  atmospheric 
conditions  and  changes  which  affect  the  weather  and  influence  climate. 
In  the  first  case  they  are  ever-changing  and  extremely  difficult  to  reduce  to 
any  system  of  rules  or  forecasts.  In  the  other,  they  depend  upon  fixed 
conditions.  The  climate  of  a country  may  be  described  with  tolerable 
accuracy,  while  the  weather  which  prevails  at  a particular  time  may  be 
entirely  inconsistent  with  it.  Meteorology  includes  both  climate  and 
weather,  and  every  condition  which  influences  either  the  one  or  the  other. 
It  therefore- involves  the  consideration  of  a vast  number  of  circumstances, 
each  of  which  produces  an  effect  either  upon  the  climate  or  the  weather. 

Climate  has  already  been  the  subject  of  a separate  heading,  and  need  not 
again  be  treated  of  at  length.  It  is,  however,  so  closely  connected  with  the 
weather  that  it  is  impossible  to  leave  it  entirely  out  of  consideration,  and 
we  therefore  proceed  to  notice  some  of  the  circumstances  which  influence 
the  British  climate. 

To  speak  generally,  climate  depends  upon  latitude,  longitude,  altitude, 
and  position.  It  also  is  affected  by  irregularities  of  surface  such  as  slope 
or  aspect,  proximity  to  the  sea,  the  character  of  the  soil,  and  the  humidity 
of  the  atmosphere. 

The  influence  of  latitude  upon  climate  is  distinct,  and  when  undis- 
turbed by  other  influences  is  uniform.  The  greatest  heat  is  found  at  the 
equator  and  the  intensest  cold  at  the  poles,  and  between  these  extremes  we 
find  tropical,  sub-tropical,  temperate,  and  arctic  regions.  Great  Britain  lies 
between  the  50th  and  60th  parallels  of  latitude,  and  is  therefore  at  the  same 
distance  from  the  equator  as  Labrador  and  Newfoundland.  Its  temperate 
climate  is  due  to  the  warmth  of  the  Gulf  Steam,  which  washes  its  western 
coasts,  and  to  the  proximity  of  the  ocean.  The  consequence  is  that  the 
British  Isles  enjoy  an  exceptionally  favourable  climate  for  agricultural 
pursuits.  The  summer  temperature  seldom  rises  too  high  for  the  well- 
being of  the  crops  cultivated,  and  the  winter  temperatures  are  not  too 
severe  for  animal  life  even  in  the  open  air.  The  high  estimation  in  which 
British  agricultural  produce  is  held  is  largely  due  to  the  climatic  conditions 
under  which  it  is  produced.  As  might  be  expected,  there  are  differences 
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between  the  climate  of  the  south  of  England  and  the  north  of  Scotland,  but 
further  study  shows  that  local  climates  are  controlled  to  a greater  degree  by 
the  other  conditions  already  mentioned. 

The  climate  of  Great  Britain  alters  more  conspicuously  from  east  to  west 
than  from  north  to  south.  The  bracing  and  drier  climate  of  the  east  coast 
and  eastern  counties  may  be  contrasted  with  the  softer  and  more  humid 
climate  of  the  west.  The  effects  upon  agriculture  are  well  marked,  for 
while  corn  cultivation  prevails  on  the  east  of  Great  Britain  both  in  England 
and  Scotland,  grazing  predominates  in  the  western  counties  and  in  Wales. 
The  excessive  rainfall  which  characterises  the  western  stations  also 
favours  permanent  pasture  instead  of  arable  cultivation,  and  the  consequence 
is  that  stock-raising  to  a great  extent  takes  the  place  of  corn-growing. 
This  again  is  due  to  the  near  proximity  of  the  Atlantic  Ocean  and  the 
warmer  waters  of  the  Gulf  Stream.  The  atmosphere  becomes  saturated  with 
moisture,  and  as  it  is  carried  by  the  prevailing  winds  over  the  mountains 
and  hills  which  characterise  the  western  portions  of  the  country,  it  falls 
abundantly  as  rain.  Many  of  the  differences  in  practice  and  in  opinion  on 
agricultural  matters,  as  between  eastern  counties  and  west  country  farmers, 
are  due  to  climate.  The  rainfall  on  the  east  is  much  lower,  as  will  be 
S3en  from  the  accompanying  map  of  the  British  Isles,  showing  average 
annual  rainfall ; and  as  humidity  is  always  a safeguard  against  frost,  the 
winters  are  milder  than  they  are  on  the  eastern  side  of  the  country. 
As  a further  example  of  the  differences  in  character  between  the  east 
and  west  of  England,  the  rotation  of  crops  may  be  mentioned,  for,  while 
in  the  former  region  the  four-course  system  of  cropping  is  followed,  involv- 
ing only  one  year’s  layer  of  clover,  on  the  west  side  grass  is  allowed  to 
remain  down  for  as  long  a period  as  seven  years. 

The  English  climate  is  also  influenced  largely  by  aspect,  as,  for  example, 
on  the  south  coast,  where  the  northerly  winds  are  cut  off  by  the  rampart  of 
the  chalk  downs. 

Contour,  indeed,  has  much  to  do  with  climate  not  only  as  regards 
districts  of  considerable  extent,  but  even  in  the  case  of  individual  farms. 
It  is  not  uncommon  to  find  as  much  difference  in  climate  on  a 500-acre 
farm  as  would  be  caused  by  2 or  3 degrees  of  latitude, — owing  to  altitude 
and  aspect. 

Altitude  is  a matter  of  great  importance  for  several  reasons.  An 
elevation  of  1000  feet  above  the  sea-level  in  many  cases  renders  wheat 
growing  impossible,  although  quite  feasible  on  lower  lands  in  near 
proximity.  This  is  due  to  the  lower  temperatures  which  prevail  at  high 
altitudes  and  the  less  capacity  of  the  atmosphere  to  contain  moisture. 
Eadiation  is  also  freer  on  the  summits  of  hills  than  in  sheltered  vales.  One 
striking  fact  in  connection  with  the  higher  slopes  of  hills  is  the  comparative 
freedom  from  potato  and  other  blights,  due  to  the  purer  nature  of  the  air. 

Meteoric  conditions  are  in  fact  closely  connected  with  the  prevalence 
of  potato  disease  as  well  as  with  the  appearance  of  widespread  visitations 
of  rust  and  mildew  on  corn.  Shelter  may  be  regarded  as  a minor  illustra- 
tion of  aspect,  and  no  doubt  affects  climate  more  than  several  degrees  of 
latitude.  This  is  well  exemplified  in  gardens,  by  the  necessity  of  south 
exposures  for  peaches  and  other  delicate  fruits. 

Climate  is  much  influenced  by  the  porosity  of  the  soil.  In  clay  land 
and  wet  land  districts  the  air  is  chilled  by  evaporation,  and  is  less  salubrious 
than  on  gravelly  or  sandy  soils. 

Weather  is  the  special  object  of  study  with  meteorologists.  From  what 
has  already  been  advanced  with  regard  to  climate,  the  reader  will  understand 
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that  climate  is  much  more  definite  in  its  character  than  weather.  The 
perpetual  changes  in  the  weather  which  are  proverbial  in  England  are 
really  a part  of  her  climate.  An  English  summer  is  often  disappointing, 
and  always  subject  to  sudden  meteoric  disturbances.  No  one  can  tell  what 
a day  may  bring  forth,  and  the  seasons  often  appear  to  have  changed 
places.  It  is  not  too  much  to  say  that  a day  in  January  may  be  as  warm 
as  a day  in  June,  and  it  is  certainly  true  that  frosts  may  occur  in  any 
month  in  the  year.  The  uncertainity  of  the  British  climate  renders 
weather-forecasts  extremely  difficult,  and  suggests  a few  explanatory  remarks. 
In  the  first  place,  the  extreme  position  which  these  islands  occupy  on  the 
confines  of  the  Old  World  and  abutting  upon  the  vast  expanse  of  the 
Atlantic,  expose  them  to  the  full  force  of  storms.  The  effect  of  this 
exposure  is  well  seen  in  the  differences  between  west  winds  and  east  winds, 
for  the  former  are  soft  and  moist  owing  to  evaporation  from  the  ocean,  while 
the  latter  are  harsh  and  dry  after  passing  over  vast  tracts  of  land.  This 
difference  is  most  felt  in  Ireland  and  the  west  of  England,  and  accounts  for 
the  heavier  rainfall  in  those  regions.  In  a central  continental  country 
they  are  less  apparent,  and  may  vanish  entirely.  In  the  British  Isles  the 
meteoric  balance  is  more  liable  to  be  upset  on  account  of  their  small  area 
and  the  difference  of  climate  between  the  east  and  west  sides  due  to  the 
Gulf  Stream.  Sea-frets  penetrate  even  to  the  centre  of  the  country,  and 
appreciable  quantities  of  sea  salt  can  often  be  detected  in  the  rain.  Islands 
and  mountainous  tracts  are  always  subject  to  great  variations  in  atmo- 
spheric conditions,  caused  it  may  be  by  the  nearer  approach  of  Polar  ice,  or 
by  the  intrusion  of  cold  currents  of  air  into  a moist  atmosphere  causing  an 
immediate  downpour  of  rain. 

The  position  of  the  British  Isles  renders  them  less  open  to  weather 
warnings  than  continental  countries.  The  difficulties  of  the  British 
meteorologist  are  consequently  very  great  and  scarcely  surmountable,  and 
must  be  until  stations  can  be  fixed  and  telegraphic  communication 
established  in  and  from  mid-Atlantic  regions. 

The  study  of  the  weather  is  no  doubt  fascinating.  As  a rule,  it  consists 
in  somewhat  hazardous  prophecies,  but  by  the  scientific  meteorologist  it  is 
regarded  as  more  certain.  The  methods  employed  by  experienced  sailors, 
farmers,  and  country  labourers  are  scarcely  less  reliable,  and  are  assisted  by 
the  extremely  local  character  of  the  weather  in  this  country.  Signs  of 
rain  which  are  seen  in  the  clouds,  halos  round  the  moon,  the  closing  of 
flowers,  or  the  notes  of  birds,  may  be  as  infallible  as  the  fall  of  the 
barometer,  but  they  are  local,  and  cannot  weigh  in  the  forecasts  sent  forth 
from  Greenwich.  Local  signs  are  therefore  worthy  of  respect  and  of  study, 
but  the  precise  warnings  of  the  barometer,  anemometer,  and  wet  and  dry 
bulb  thermometers  are  capable  of  wider  interpretation.  In  all  cases  the 
approach  of  disturbances  from  north,  south,  east,  or  west  must  be  taken  into 
account,  and  the  success  of  weather  prediction  depends  to  a great  extent 
upon  the  direction  of  the  cyclone  (“  depression  ”)  and  its  probable  course. 
Atmospheric  disturbances  move  in  circles  or  cycles.  The  approach  of  a 
cyclone  means  unsettled  weather,  while  an  anti-cyclone  is  accompanied  by 
long  periods  of  calm  or  of  drought.  These  cyclones  sometimes  follow  each 
other  in  rapid  succession,  and  when  this  is  the  case  the  summer  may  be 
broken  up  into  alternate  periods  of  fine  and  stormy  weather.  They  are 
entirely  beyond  our  control,  but  are  capable  of  being  watched  and  reported 
upon.  They,  in  fact,  form  the  principal  basis  for  weather  prognostics.  The 
approach  of  a cyclone  is  indicated  by  a fall  in  the  barometer,  but  its 
presence  is  substantially  evident  from  its  effects.  In  long  periods  of 
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drought  an  anti-cyclone  may  be  over  us  for  weeks,  and  there  is  no  prospect 
of  change  until  it  shifts  or  breaks  up.  From  this  it  follows  that  a wind 
from  the  north  need  not  be  from  the  North  Pole,  nor  a breeze  from  the 
east  from  the  Steppes  of  Eussia,  but  they  may  be  generated  by  a cyclone 
of  measurable  dimensions,  both  sides  of  which  may  be  compressed  within 
our  own  geographical  limits.  The  study  of  cyclones  and  anti-cyclones  is 
therefore  one  of  the  most  important  parts  of  meteorology,  and  will  receive 
fuller  attention  later. 

The  impulse  which  produces  wind  is  temperature.  A rise  in  tempera- 
ture causes  an  upward  current  of  air,  and  cooler  air  rushes  in  to  supply  its 
place.  The  temporary  lower  pressure  causes  the  fall  in  the  barometer 
which  usually  precedes  wind.  Lower  pressure  also  tends  to  the  precipita- 
tion of  moisture  in  the  form  of  rain,  so  that  a fall  in  the  mercury  may 
portend  either  wind  or  rain.  The  constant  changes  of  temperature  from 
day  to  night  and  the  reverse,  and  the  different  degrees  of  solar  heat  from 
equator  to  pole,  as  well  as  the  rotation  of  the  solid  earth  which  is  scarcely 
uniform  with  the  rotation  of  the  atmosphere  around  it,  all  tend  to  produce 
atmospheric  movement,  so  that  a dead  calm  is  rare  and  in  any  case  of  short 
continuance.  There  is  no  difficulty  in  accounting  for  wind,  but  the  precise 
conditions  which  influence  its  force  or  direction  are  less  easy  to  determine. 
They  are  influenced  by  the  degree  of  rarefaction  as  shown  by  the  violence  of 
the  tornadoes  which  occur  in  tropical  countries  as  compared  with  the  more 
moderate  hurricanes  which  occasionally  visit  us. 

The  rotary  character  of  cyclones  is  produced  by  opposing  currents, 
which,  as  in  the  case  of  whirlwinds,  produce  gyration.  Prolonged  draughts 
may  be  due  to  a persistent  anti-cyclone  or  to  a prolonged  quiescent  condition 
of  the  atmosphere  of  a more  or  less  accidental  character.  Wet  weather 
may  be  the  effect  of  cyclones  arriving  and  passing  away  in  succession  from 
the  Atlantic  or  of  more  or  less  accidental  causes.  The  weather  is  so 
proverbially  uncertain  in  this  country  that  it  is  beyond  our  knowledge  to 
explain  its  vagaries.  It  is,  however,  probable  that  there  are  tendencies 
every  season  in  favour  of  some  particular  type  of  weathers,  as  for  example 
towards  heat,  cold,  draught,  or  rain.  These  tendencies  are  apparently 
persistent  to  such  a degree  as  to  give  a character  to  a season  in  spite  of  its 
minor  inequalities.  It  is  also  noticeable  that  a particular  type  of  weather 
is  limited  in  its  distribution,  and  often  is  accompanied  by  a more  or  less 
distant  contrast.  Thus  a protracted  drought  in  southern  England  may 
be  contemporary  with  a wet  season  in  Scotland,  or  vice  versd. 

It  is  this  want  of  uniformity  which  makes  it  difficult  to  generalise  as  to 
the  actual  character  of  a season.  Take,  for  example,  1907,  which  was 
disastrous  in  the  west  and  north  of  England  and  in  Scotland,  on  account  of 
an  excess  of  rain,  and  yet  was  declared  at  Greenwich  to  be  on  the  whole 
deficient  in  rainfall. 

Meteorology  deals  with  other  subjects  besides  the  weather.  It  explains 
the  formation  of  clouds,  fog,  mist,  hoar-frost,  dew,  rain,  snow,  and  hail,  as 
well  as  occasional  phenomena  such  as  sand-storms,  abnormal  rain,  water- 
spouts, etc. 

It  is  in  several  points  connected  with  electrical  and  even  seismic  disturb- 
ances, and  from  its  name  should  take  cognisance  of  meteors.  To 
agriculturists,  however,  its  chief  interest  centres  around  the  various 
phenomena  which  constitute  weather,  and  in  order  to  render  observations 
intelligible  the  two  most  important  instruments  in  use  are  the  barometer 
and  the  thermometer,  the  one  to  gauge  atmospheric  pressure  and  the  other 
to  record  temperatures.  A complete  report  of  the  meteorological  features 
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at  any  given  period  of  the  day  or  night  consists  in  records  of  rainfall, 
pressure,  temperature,  and  direction  of  the  wind.  In  modern  observatories 
these  records  are  made  under  standard  regulations,  and  instruments  are 
also  employed  for  measuring  the  periods  of  bright  sunshine,  humidity  of 
the  air,  the  fall  of  dew,  and  other  objects.  Having  considered  the  main 
objects  of  the  science,  and  the  general  meteorological  and  climatic  conditions 
of  Great  Britain,  we  shall  proceed  to  a more  precise  description  of  those 
instruments  and  observations  upon  which  weather  reports  are  based. 


The  Barometer. 

Ordinary  hall  barometers  are  not  available  for  accurate  scientific  obser- 
vations, for  the  levels  of  the  mercury  in  the  tube  and  the  cistern  vary 
inversely  as  their  respective  sectional  areas,  or  the  squares  of  their 
diameters,  while  the  scale  is  necessarily  fixed  on  760  mm.  or  30  inches  of 
^ „ the  mercury.  Thus,  if  the  diameters  be  yV  i^^h 

and  1 inch,  i.e.  as  1 : 10,  the  squares  of  these 
being  1 and  100,  a rise  of  1 inch  in  the  tube 
involves  a fall  of  inch  in  the  cistern,  which 
must  be  added  to  the  reading  on  the  scale,  and 
vice  versd,  constituting  the  correction  of  capacity. 
In  the  standard  or  Fortin’s  barometer  this 
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defect  is  obviated  by  making  the  bottom  of  the  cistern  movable,  that  the 
varying  level  of  the  mercury  in  the  cistern  can  always  be  so  adjusted  as  to 
coincide  with  the  zero  of  the  fixed  scale  indicated  by  an  ivory  peg  pointing 
downwards.  The  scale  should  be  engraved  on  the  tube  or  on  a brass  rod, 
the  coefficients  of  expansion  of  which  are  known,  and  not  on  or  attached  to 
the  frame.  The  barometer  should  be  hung  perfectly  perpendicularly,  as 
indicated  by  a spirit  or  mercurial  level  attached  to  it,  in  a position  sheltered 
from  sun  and  rain,  but  in  a good  light. 

To  read  the  larometer. — First  note  the  temperature  on  the  attached 
thermometer  before  it  can  be  affected  by  the  warmth  of  the  observer’s 
body.  Then  adjust  the  cistern  by  working  the  screw  beneath  it  up  or 
down  until  the  point  of  the  ivory  peg  just  meets  its  image  reflected  on  the 
surface  of  the  mercury.  Gently  tap  the  barometer  twice  or  thrice  to  over- 
come any  adhesion  of  the  mercury  to  the  glass,  and,  standing  with  the  eye 
on  a level  with  the  upper  end  of  the  column,  adjust  the  vernier  so  that  its 
lower  margin  just  shuts  off  the  light  above  the  curved  surface  of  the 
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mercury.  If  (Fig.  1,  a)  this  correspond  exactly  with  a line  on  the  scale, 
the  observation  is  complete ; if  not,  note  the  line  next  below  on  the  scale, 
and  then,  following  the  marks  on  the  vernier  upwards,  note  the  first 
that  coincides  with  one  on  the  scale.  Each  figure  on  the  vernier  represents 
3-J-o  = 0-01  inch,  and  each  division  tow  = -5W  = of  an  inch,  which 

together  indicate  the  exact  value  of  the  excess  of  height  of  the  mercury 
over  the  next  lower  mark  on  the  scale. 

Thus,  suppose  the  mercury  to  stand  a fraction  above  29-650  inches  on 
the  scale,  and  the  vernier  having  been  adjusted,  the  first  line  to  coincide 
with  one  on  the  scale  to  be  the  third  above  the  figure  3,  then,  0*036  is  to  be 
added  to  the  29-650,  giving  29*686  as  the  correct  reading  (Fig.  1,  b). 

Sometimes  two  consecutive  lines  on  the  vernier  may  appear  to  coincide 
with  two  on  the  scale,  the  intermediate  odd  thousandth  is  then  to  be  taken 
as  the  correct  reading ; thus,  in  this  case  had  the  third  and  fourth  lines 
seemed  to  coincide  with  lines  on  the  scale,  the  reading  would  have  been  the 
mean  of  29*686  and  29*688,  i.e.  29*687d 

There  is  another  form,  the  siphon  barometer,  which  requires  no  correc- 
tion for  capacity  or  capillarity.  It  is  a simple  J -shaped  tube;  the  longer 
leg  closed  above,  and  containing  the  Torricellian  vacuum,  represents  the 
tube  of  the  ordinary  form,  while  the  shorter  and  open  leg  corresponds  to 
the  cistern,  but  the  calibre  being  uniform  throughout,  the  movement  of  the 
mercury,  though  in  opposite  directions,  is  equal  in  each  leg,  and  the 
mercury  in  the  longer  having  to  support  the  atmosphere  + the  complemen- 
tary or  surplus  mercury  in  the  other,  the  height  of  the  column  is  but  half 
what  it  is  in  the  cistern  barometer.  The  zero  is  a point  midway  between 
the  extremities,  and  a scale  and  vernier  are  attached  to  each  leg,  those  on 
the  longer  graduated  upwards,  and  those  on  the  shorter  or  open  one  down- 
wards. The  atmospheric  pressure  is  obtained  by  adding  the  two  readings. 
With  the  recent  improvements  of  a capillary  connection  between  the  legs, 
a lateral  orifice  instead  of  the  open  mouth  of  the  shorter,  and  a Brunton’s 
pipette  to  prevent  the  possibility  of  the  vacuum  being  broken,  it  cannot  get 
out  of  order,  and  is  well  adapted  for  the  determination  of  altitudes  in 
mountain  ascents  or  for  use  on  board  ship. 

Corrections. — The  index  error,  if  any,  and  the  correction  for  capillarity, 
are  marked,  for  every  half-inch  on  Kew  certificates.  Correction  for  tem- 
perature, by  which  all  readings  are  reduced  to  what  they  would  be  at 
zero  (0°  C.  or  32°  E.),  is  calculated  from  the  coefficients  of  expansion  of 
mercury  and  of  brass,  the  material  of  the  scale,  by  Schuhmacher’s  formula. 
This  correction  eliminates  the  disturbing  influence  of  temperature  on  the 
materials  of  the  instrument,  but  does  not  affect  that  on  the  atmosphere, 
in  the  pressure  exerted  by  which  it  and  humidity  are  the  efficient  factors. 


Temp. 

27  in. 

30  in. 

Temp. 

27  in. 

30  in. 

Temp. 

27  in. 

30  in. 

0 

-t-  -069 

+ •077 

40 

- -028 

- *031 

80 

- -124 

- -138 

28 

4- -001 

+ •001 

50 

- -052 

- -058 

90 

- -148 

- -164 

29 

- -001 

- -001 

60 

- -076 

- -085 

100 

- -172 

- -191 

30 

- -004 

- -004 

70 

- -100 

- -Ill 

The  results,  as  applied  to  barometers  with  brass  scales  extending  from 
the  cistern  to  the  summit  of  the  tube,  are  given  in  the  above  table  for 


^The  vernier  being  divided  into  25  parts,  together  equal  to  24  on  the  scale  (viz.  0’05  or 
twenty-fourths  of  an  inch),  each  of  the  former  is  less  than  one  of  the  latter  by  -2^5,  i.e.  by 
yVX^V  = ,sf  = 0*002  of  an  inch. 
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27  and  30  inches,  and  for  every  10°  E.  above  freezing-point.  Those  for 
intermediate  heights  and  temperatures  may  be  found  by  proportional  parts 
with  approximate  accuracy. 

Correction  for  altitude. — The  mercury  falls  approximately  y-oVo  i^^h  = 
O'OOl  inch  for  each  foot  above  the  sea-level,  subject  to  a slight  variation 
dependent  on  temperature  and  humidity.  The  following  table  gives  the 
addition  in  inches  at  30  and  27  inches  of  pressure  and  0°,  40°,  and  80°  E. 
for  10,  100,  and  1000  feet  of  altitude.  Intermediate  heights  are  calculated 
proportionately.  The  Ordnance  standard  is  the  sea-level  at  mid-tide  at 
Liverpool. 


Height  in 
Feet. 

Temperature  of  External  Air. 

6°  F. 

40°  F. 

80°  F. 

When 

10 

100 

1000 

the  Barometer  at  i 
•012 
•123 
1-208 

sea-level  reads  30  i: 

•oil 

•112 

1-105 

nches. 

•010 

•103 

1-017 

W^hen 

10 

100 

1000 

the  Barometer  at  \ 

•oil 

•111 

1-087 

sea-level  reads  27  i 
•010 
•101 
•994 

nches. 

•009 

•093 

•915 

Aneroid  barometers  are  extremely  sensitive,  and  need  no  corrections  for 
expansion,  etc.,  but,  being  very  liable  to  get  out  of  order  from  the  delicacy 
of  their  construction,  they  require  to  be  frequently  compared  with  a 
standard  barometer,  and  all  observations  of  a permanent  character  should 
be  thus  verified.  They  are,  from  their  portability  and  sensitiveness, 
especially  convenient  for  measuring  heights  in  surveying  and  in  ascending 
mountains,  for  which  the  differences  between  the  readings  in  hundredths  of 
an  inch  x 9 may  be  taken  as  the  elevation  in  feet,  since  at  ordinary 
temperatures  OT  inch  corresponds  approximately  to  differences  of  90  feet. 

Thermometky. 

The  thermometers  required  for  the  observation  of  temperature  under  its 
different  aspects  are  (1)  the  shade  maximum,  (2)  shade  minimum,  (3)  solar 
radiation,  and  (4)  terrestrial  radiation.  They  should  all  be  self -registering, 
and  it  is  well  to  have  the  bulbs  carried  beyond  the  frames,  not,  as  in  the 
ordinary  instruments,  enclosed  in  metal  grids  for  protection. 

Shade  thermometers  are  best  mounted  in  a hut  of  stout  boards  with 
a ridge  roof,  and  louvred  sides  open  below  for  3 or  4 feet  from  the 
ground,  so  as  to  permit  of  the  free  movement  of  air  and  to  avoid  the 
accumulation  of  heat. 

The  box  should  be  at  least  4 or  6 feet  square,  with  a door  on  the 
side  least  exposed  to  the  sun.  It  should  be  put  up  where  it  will  be  open  to 
the  free  movement  of  the  air,  but  sheltered  from  the  direct  rays  of  the  sun 
and  from  radiation  from  a wall.  A good  position  is  10  or  20  feet  from 
the  north  side  of  a house. 

The  solar  radiation  thermometer  is  designed  to  absorb  and  accumulate 
tlie  radiant  heat  of  the  sun  with  the  minimum  of  waste.  Its  bulb  is 
blackened,  and  it  is  enclosed  in  a glass  tube  or  cylinder  exhausted  of  its  air. 
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It  should  be  fixed  to  a post  about  4 feet  from  the  ground,  where  it  will  be 
fully  exposed  to  the  sun  all  day. 

The  phenomena  of  terrestrial  radiation  are  still  imperfectly  understood, 
but  from  time  immemorial  the  cold  produced  by  radiation  and  evaporation 
has  been  employed  in  the  neighbourhood  of  Calcutta  for  making  ice ; an 
open  plot  of  ground  being  excavated  to  a depth  of  2 feet,  and  filled  to 
about  6 inches  from  the  surface  with  loosely  laid  dry  rice  straw,  which,  a 
powerful  radiator,  serves  also  to  intercept  the  heat  given  off  from  the  earth. 
On  this  are  spread  shallow  porous  earthen  pans  of  water,  which,  if  the  sky 
be  clear,  the  air  dry,  the  temperature  not  above  50°  E.,  and  the  wind  not 
strong  enough  to  keep  the  air  from  remaining  sufficiently  long  in  contact 
with  the  bed  to  acquire  the  requisite  low  temperature,  freezes  in  the  course 
of  the  night.  With  the  dry  north  and  north-west  winds  as  much  as  a ton 
of  ice  may  be  obtained  from  each  240  square  feet,  but  none  is  formed  with 
the  moister  south  and  east  winds  even  though  the  temperature  be  much 
lower. 

The  terrestrial  radiation  or  grass  minimum  thermometer  should  be 
mounted  close  to  but  not  in  contact  with  the  ground,  usually  on  a grass 
plot,  though  some  prefer  a black  board  on  the  earth.  When  snow  lies  it 
should  be  laid  on  it.  Its  purpose  is  to  record  the  lowest  temperature 
reached  in  the  night  close  to  the  ground  from  loss  of  heat  by  radiation 
from  the  earth,  which  on  clear  nights  is  often  much  lower  than  that 
of  the  air  above,  and  is  the  cause  of  the  deposition  of  dew  and  hoar- 
frost. 

All  thermometers  should  be  graduated  on  the  glass  tube  itself  to  tenths 
of  a degree. 

The  shade  thermometer  should  be  read  at  least  twice  or  thrice  daily,  at 
9 a.m.  and  3 p.m.,  or  3 a.m.,  3 p.m.,  and  10  p.m.  The  maximum  and 
minimum  thermometers  are  usually  read  early  in  the  morning  when  the 
maximum  is  assumed  to  have  been  reached  during  the  afternoon  of  the 
previous  day.  But  it  would  be  better  that  they  should  be  read  twice  daily, 
since  in  winter,  when  the  sun’s  heat  is  feeble,  the  maximum  may  be  reached 
in  the  morning  and  the  minimum  in  the  afternoon,  instead  of  the  night, 
being  determined  rather  by  the  winds  and  clouds  than  by  the  hour 
of  day. 

In  a few  State-supported  observatories,  continuous  graphic  representa- 
tions of  the  fluctuations  of  temperature  are  taken  by  means  of  photographic 
or  other  self-recording  apparatus,  but  it  is  very  difficult,  if  not  impossible,  to 
integrate  curves  of  such  extreme  complexity,  and  those  obtained  from  twenty- 
four  hourly  observations  are  accurate  enough  for  all  practical  purposes.  Erom 
these  it  will  be  seen  that  in  summer  the  highest  mean  daily  temperature 
is  found  about  2 p.m.,  when  the  earth  is  still  receiving  heat  faster  than  it  is 
parting  with  it,  and  the  coldest  about  an  hour  or  two  before  sunrise,  when 
the  earth  has  been  longest  deprived  of  the  solar  rays ; for  the  same  reason 
that  July  and  January,  not  June  and  December,  are  the  hottest  and  coldest 
months. 

Humidity. 

Humidity  is  absolute  or  relative,  the  former  term  expressing  the  actual 
weight  of  aqueous  vapour  present  in  a given  volume  of  air,  and  the  latter 
the  proportion  that  it  bears  to  the  possible  maximum  at  the  temperature 
for  the  time  being,  and  is  stated  in  degrees,  that  is,  in  percentages  of  the 
maximum  or  saturation.  Thus  4 grains  of  vapour  in  the  cubic  foot  repre- 
sent saturation,  or  100  per  cent,  at  50°  E.,  but  only  66  per  cent,  at  62°  E, 
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and  50  per  cent,  at  70°  F.  If  the  temperature  sank  rapidly  to  42°  F.,  at 
which  3 grains  constitute  saturation,  1 grain  would  be  deposited  as  dew. 
The  point  at  which  the  deposition  begins,  in  this  case  49°  F.,  is  called  the 
dew-point.  In  other  words,  the  dew-point  is  the  temperature  at  which 
the  amount  of  vapour  actually  present  would  suffice  for  saturation, 
so  that,  given  the  temperature  at  the  time  and  the  dew-point,  the 
actual  weight  of  vapour  present,  as  well  as  the  relative  humidity,  can  be 
calculated. 

The  sensations  of  damp  and  dryness  depend  on  the  degrees  of  saturation 
or  relative  humidity,  and  there  may  be  far  more  aqueous  vapour  in  the  air 
on  a hot  “dry”  day  in  summer  than  on  a cold  “damp”  day  in  winter. 
Evaporation  depends  indirectly  only  on  temperature,  but  directly  on 
humidity,  being  most  active  when  the  air  is  relatively  driest.  It  is  not 
arrested  even  by  freezing  taking  place  from  the  surface  of  ice  no  less  than 
of  water,  if  the  air  be,  as  it  often  is  during  prolonged  frosts,  relatively  dry, 
while  in  warm  rainy  weather  it  may  be  very  small,  and  it  ceases  entirely 
when  saturation  is  reached. 

It  is  well  to  bear  in  mind  that  there  is  no  necessary  relation  between 
the  rainfall  and  the  humidity  of  a place,  the  former  being  determined  by 
geographical,  orographic,  and  local  physical  conditions,  the  altitude  and 
contour  of  the  land,  the  proximity  of  the  sea  to  mountain  ranges,  etc., 
while  the  humidity  and  evaporation  depend  largely  on  the  nature  of  the 
soil,  whether  this  be  retentive  of  moisture  or,  on  the  other  hand,  either 
deep  and  pervious,  or  rocky  and  wholly  impervious  to  water.  The  last, 
if  elevated,  may  combine  heavy  rainfalls  with  a very  low  degree 
of  humidity,  and  there  are  regions,  as  parts  of  Sind,  practically  rain- 
less, where  the  air  is  never  far  removed  from  saturation,  though  such 
are  not  found  in  European  countries. 

Hygeometky. 

The  only  hygrometer  in  common  use  is  the  combination  of  wet  and  dry 
bulb  thermometers,  the  latter  giving  the  actual  temperature  of  the  air,  and 
the  former  that  of  evaporation,  the  dew-point  being  calculated  from  the 
difference  between  their  respective  readings  by  means  of  a series  of 
empirical  factors  worked  out  by  Mr.  Glaisher.  The  instrument  is  placed  in 
the  shade,  4 feet  above  the  ground,  freely  exposed  to  the  wind,  but  pro- 
tected from  the  radiant  heat  of  walls,  etc. 

The  wet  bulb  is  covered  with  muslin  kept  moist  by  twisting  round  it 
a skein  of  cotton,  previously  boiled  in  a solution  of  carbonate  of  soda,  and 
afterwards  in  ether,  to  remove  all  traces  of  fat,  the  other  end  of  the  cotton 
being  immersed  in  a vessel  of  water.  The  cotton  should  be  changed  every 
fortnight,  and  the  water  should  be  rain  or  distilled.  When  the  water 
freezes  and  the  siphon  action  is  arrested,  the  muslin  should  be  moistened 
with  a sponge  or  brush,  and  allowed  to  freeze  again  before  the  observation 
is  made ; but  should  the  temperature  have  meanwhile  risen  above  the 
freezing-point,  the  muslin,  etc.,  should  be  thawed  with  warm  water,  and 
the  reading  delayed  until  it  has  cooled  down  to  the  true  temperature. 
When  the  air  is  saturated  the  readings  of  the  two  thermometers  will  be 
the  same,  and  indicate  the  dew-point,  otherwise  that  of  the  wet  bulb  will 
always  be  the  lower,  though  above  the  dew-point  so  long  as  the  air  tempera- 
ture is  above  freezing.  When  this  is  lower,  and  the  wet  bulb  is,  as  it 
should  be,  encased  in  ice,  it  will  read  32°  F.  however  low  the  dry  one  may 
have  sunk, 
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Dew  and  Frost — Fog  and  Mist. 

Evaporation,  in  nature,  depends  less  on  the  temperature  of  the  air  than 
on  its  relative  humidity  and  consequent  capacity  for  taking  up  more 
moisture.  It  is  therefore  aided  by  winds  which  carry  off  the  air  as  it 
tends  towards  saturation,  and  replace  it  by  drier.  Evaporation  lowers  the 
temperature  of  the  air  and  of  the  surface  soil,  since  all  matters  in  passing 
from  the  solid  to  the  liquid,  or  from  this  to  the  gaseous  state,  abstract  heat 
from  their  surroundings,  which  they  give  off  during  the  reverse  transition. 
Thus  a heavy  fall  of  snow  is  attended  by  a perceptible  rise  of  temperature, 
and  the  “ raw  ” cold  that  accompanies  a thaw  is  well  known.  Thus,  too,  is 
produced  the  refreshing  coolness  that  follows  a shower,  or  the  use  of  the 
water-cart  or  hose  in  hot,  dry  weather,  and  an  east  wind  feels  colder  than 
another  of  the  same  temperature,  and  favours  more  the  formation  of  ice, 
because  its  greater  dryness  increases  evaporation  from  the  exposed  surfaces 
of  the  body  and  from  sheets  of  water. 

Dew  is  the  precipitated  vapour  from  the  lowest  stratum  of  the  air  chilled 
by  the  rapid  radiation  from  the  earth  under  a clear  sky.  It  is  not  formed 
when  radiation  is  checked  by  overhanging  clouds,  or  a strong  wind  main- 
tains a constant  renewal  of  the  air.  Hoar-frost  is  not  frozen  dew,  but  ice 
deposited  under  like  conditions,  save  as  regards  temperature,  just  as  snow 
is  not  rain  frozen  in  its  fall,  but  the  form  assumed  by  cloud  vapour 
precipitated  at  low  temperatures. 

Fog  and  mist. — The  formation  of  fog,  unlike  that  of  dew,  is  favoured  by 
a moderate  movement  of  the  air,  and  indirectly  by  irregularity  of  the 
surface  of  a district.  It  results  from  the  rapid  cooling  of  large  masses  of 
air  below  their  dew-points,  the  excess  of  vapour  being  condensed,  but  not 
precipitated  as  rain  or  snow.  Fog  is  therefore  formed  by  the  same  causes 
as  when  intensified  produce  rain,  (1)  the  mingling  of  volumes  of  warm 
humid  air  and  cold  dry  air  (provided  the  temperature  of  the  mixture  be 
below  its  dew-point),  (2)  the  sudden  chilling  of  vapour-laden  air  when  it 
{a)  impinges  on  cold  hilltops  or  cliffs,  or  (5)  passes  over  land  cooled  by 
evaporation,  as  wet  clay  soils,  or  (c)  the  surface  of  lakes  (provided  the  water 
be  colder  than  the  moving  air).  Mists  formed  over  running  streams  in 
frosty  weather  are,  however,  due  to  the  condensation  of  the  vapour  rising 
from  the  warmer  water,  and  those  in  valleys  and  over  damp  meadows  are 
caused  in  many  instances  by  the  colder,  and  therefore  heavier  air  from  the 
higher  lands  around  flowing  down  and  condensing  the  vapour  in  the  warmer 
air  in  the  valley,  which,  if  there  be  little  or  no  wind,  may  gradually  assume 
the  appearance  of  a lake  of  white  mist. 

Though  fog  and  mist,  which  differ  only  in  the  size  of  the  coalescing 
drops  of  water,  may,  like  dew,  saturate  the  clothing  of  persons  exposed  to 
them,  they  are  by  no  means  necessarily  indicative  of  dampness  of  site.  No 
such  suspicion  attaches  to  those  capping  the  summits  of  hills  and  elevated 
moorland  of  scantily  covered  rock,  or  veiling  the  cliffs  and  headlands  of  the 
western  and  southern  coasts,  nor  to  fogs  to  which  the  heights  along  the 
course  of  rivers  are  exposed,  even  more  it  may  be  than  the  low  lands 
beneath ; but  the  case  is  totally  different  when  they  mark  the  sites  of  ponds 
and  watercourses  that  have  disappeared  through  drainage,  or  haunt  low- 
lying  lands  where  the  ground-water  is  near  the  surface. 

Clouds  consist  of  condensed  vapour  identical  with  fog  or  mist,  but  in 
the  highest  regions  of  the  atmosphere  they  are  often  composed  of  prismatic 
crystals  and  spiculse  of  ice. 

The  lowest  levels  at  which  they  float  range  from  about  2500  feet  in 
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these  islands  to  10,000  feet  in  the  tropics.  Howard’s  classification  of  clouds 
is  adopted  universally — 

A,  Cirrus  A + B,  Cirro-stratus. 

B,  Stratus  A + C,  Cirro-cumulus. 

C,  Cumulus  B-hC,  Culumo-stratus. 

A-l-B-f  C,  Cumulo- cirro-stratus  or  nimbus. 

Cirrus. — Feathery,  streaky  clouds  at  the  very  highest  altitudes,  probably 
composed  of  ice  particles,  moving  slowly  and  usually  in  a direction  opposite 
to  that  of  the  lower  air.  Generally  a sign  of  wind  and  the  forecast  of 
a change  of  weather. 

Cirro-stratus,  formed  by  the  condensation  of  cirrus,  appears  as  a network 
or  as  “ ribs  ” stretching  across  from  the  horizon  on  one  side  to  that  on  the 
other,  but,  gradually  coalescing  as  it  sinks,  it  ultimately  spreads  over  the 
whole  sky  of  a uniform  density.  It  indicates  the  approach  of  rain. 

Cirro-cumuliLS,  also  a high  cloud,  though  at  a somewhat  lower  level,  is 
more  fiocculent  and  humpy,  the  rounded  masses  being  often  detached.  It 
is  popularly  known  as  the  “ mackerel  sky.” 

Stratus  is  a cloud  defined  by  Howard  as  “ a widely  extended  continuous 
horizontal  sheet,  increasing  from  below  upwards.”  It  is  fairly  uniform  in 
thickness  and  hue.  Howard  called  it  “ ground  fog,”  which  it  is,  lifted  to 
a higher  level.  It  is  a fine-weather  cloud,  appearing  in  the  evening  and 
morning,  to  vanish  before  the  warmth  of  the  sun.  Another  cloud,  of  no 
great  altitude  and  mostly  seen  in  fine  weather,  is  the  cumulus,  resulting 
from  the  rapid  condensation  of  moist  air  on  rising  to  cooler  strata  of  the 
atmosphere.  It  is  massive,  opaque,  and  with  sharply  defined  outlines, 
rounded  above  or  resembling  a range  of  mountain-peaks,  white,  and 
popularly  compared  to  wool-packs  when  the  sun  shines  on  it,  but  when  it 
conceals  the  sun  it  is  dark  often  with  gold  or  silver  margins.  Its  base  is 
almost  always  flat  or  horizontal,  marking  a stratum  of  warmer  air  that  takes 
up  the  condensed  vapour. 

Cumulo-stratus  is  a common  form  of  cloud,  often  covering  great  part 
of  the  sky.  It  is  a mixture  of  the  three  primary  forms,  and  marks  a 
transition  to  the  nimbus  or  rain  cloud ; the  flat  base  and  alternate  strata 
of  darker  and  lighter  hue  indicate  alternations  of  warmer  and  cooler  air.  It 
soon  passes  into  the  cirro-cumulo-stratus,  in  which  all  three  primary  forms  are 
blended,  and  is  pre-eminently  the  cloud  of  rain  and  storm.  When  approach- 
ing from  the  horizon  the  upper  border  may  be  sharply  outlined,  while  rain 
is  seen  falling  from  the  under,  but  when  overhead  all  definition  and 
distinctions  are  lost  in  the  rain,  into  which  the  under-surface  passes. 

Eain  and  Snow. 

Eain  is  the  result  of  the  sudden  condensation  of  vapour,  or,  more 
correctly,  of  finely  divided  particles  of  water,  contained  in  masses  of  warmer 
air  in  the  form  of  fog  or  cloud,  when  these  come  in  contact  with  colder  air 
or  impinge  on  the  cold  summits  of  mountains.  There  are  three  ways  in 
which  this  may  occur : (1)  The  ascent  of  a current  of  damp  air  into  the 
higher  regions  of  the  atmosphere,  (2)  the  contact  of  warm  damp  air  with 
the  colder  earth  of  hills  and  mountain  ranges,  and  (3)  the  mixture  of 
masses  of  hot  and  cold  air.  The  first  is  perhaps  the  most  certain  in  its 
result,  provided  only  the  essential  condition  of  such  a warm  humid  atmo- 
sphere, as  is  rarely  met  with  in  this  climate,  be  present.  It  is,  however,  in 
constant  operation  in  the  tropics,  where  it  is  the  chief,  often  the  sole  cause 
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of  the  copious  rainfall  in  insular  and  low-lying  regions.  The  second  is  that 
by  which  most  of  the  rain  in  the  temperate  zone  is  produced.  In  Europe 
and  America  alike  the  heaviest  rainfall  is  found  on  the  western  coasts, 
fanned  by  the  moist  and  warm  south-western  gales  from  over  the  oceans ; 
and  since  these  shores  are  in  Great  Britain,  Scandinavia,  and  North 
America  the  more  mountainous,  the  warm  vapour-laden  air  is  forced 
upwards,  when  the  first  of  these  causes,  the  cold  of  the  higher  zones  of 
the  atmosphere,  is  superadded  to  the  second,  which  alone  would  scarcely 
suffice  to  produce  the  heavy  downpours  so  frequently  observed  in  such 
districts,  while  the  latent  heat  set  free  in  the  condensation  of  the  vapour 
tends  to  maintain  the  mildness  of  winter,  as  the  amount  of  evaporation 
does  to  moderate  the  heat  of  summer.  The  third  cause  is,  as  Dr.  Hann 
has  demonstrated,  far  less  efficient  than  was  formerly  imagined. 

The  average  rainfall  in  England  and  Wales  is  3 3 ’76  inches,  in  Scotland 
46‘56,  and  in  Ireland  38*54.  But  while  in  the  eastern  counties  of  England 
it  is  only  25  inches,  in  the  hilly  or  mountainous  and  moorland  districts  of 
Devon,  Cornwall,  Wales,  the  Pennine  range,  and  Cumberland,  it  varies 
from  40  to  80  inches,  in  some  localities  exceeding  100.  The  like  difference 
is  observed  between  the  eastern  and  western  counties  and  shores  of 
Scotland,  and,  though  to  a less  extent,  in  Ireland.  The  heaviest  rainfalls 
in  England  and  Wales  are  in  the  Lake  district,  around  Snowdon,  and  over 
a small  area  in  Carmarthen,  and  in  Scotland  in  the  Isle  of  Skye  and  on 
the  opposite  mainland  from  Ben  Nevis  to  Loch  Linnhe.  The  extremes  for 
the  whole  island  are  15  inches  at  Thetford  in  Suffolk,  and  145  at  Seathwaite 
in  Cumberland.  But  there  are  marked  differences  at  the  same  places  in 
different  years,  as  at  Plymouth,  where  the  extremes  hitherto  recorded  have 
been  45  and  100,  and  at  Exeter  30  and  90,  while,  owing  to  local  oro- 
graphical  conditions,  there  are  spots  in  the  areas  of  the  heaviest  rainfall 
where  the  mean  rivals  that  of  the  lowest,  e.g.  at  Sidmouth  in  Devonshire  it 
is  32,  and  at  Cockermouth  in  Cumberland  only  22,  though  but  a few  miles 
distant  from  Seathwaite  where  the  mean  is  145  inches,  and  the  highest  in 
the  United  Kingdom.  There  is  no  relation  between  the  rainfall  and  the 
humidity  of  the  air,  the  latter  depending  on  the  nature  of  the  soil,  as  may 
be  seen  in  the  following  table,  giving  the  temperature,  rainfall,  number  of 


Place. 

Subsoil. 

Mean 
Winter 
Tem- 
perature 
in  deg.  F. 

Mean 
Summer 
Tem- 
perature 
m deg.  F 

Mean 
Daily 
Range 
in  deg.  F. 

Mean 
Annual 
Rainfall 
in  inches. 

Rainy 

Days. 

Humidity 
per  cent. 

Regent’s  Park 

London  clay 

41-6 

56-9 

13-8 

25-16 

164 

80 

Margate . 

Chalk  .... 

41*8 

56-4 

10-9 

22-98 

165 

81 

Lowestoft 

Gravel  .... 

40-8 

54-8 

11-4 

24-09 

173 

83 

Cromer  . 

Cragland  blue  clay  . 

40-6 

55-4 

12-0 

27-73 

154 

85 

Scarborough  . 

Loam  on  clay  . 

40*8 

54-1 

10-0 

26-68 

195 

83 

Hastings 

Sand  on  sandstone  . 

42*2 

57*0 

11-8 

29-26 

137 

82 

Eastbourne 

West-end  chalk,  east  loam 

42-2 

56-2 

29-53 

165 

Brighton 

West-end  clay,  east  chalk  . 

42-5 

57*1 

ii’-2 

30-43 

163 

78 

Southsea 

Bagshot  sand  and  clay 

42-7 

55-2 

13-8 

26-39 

173 

82 

V entnor . 

Lower  greensand 

44-2 

57-7 

10-5 

28-33 

167 

80 

W eymouth 

Saud,  shingle,  clay  . 

43-5 

56-8 

10-3 

27-61 

162 

81 

Teignmouth  . 

Marl,  in  parts  sand  . 

43-8 

57*0 

12-4 

32-28 

169 

82 

Torquay 

Limestone 

43-5 

55-9 

10-8 

31-72 

177 

80 

Falmouth 

Slate  on  quartz 

44-9 

57*0 

9*5 

43-49 

204 

81 

Ilfracombe 

Shales  on  sandstone  . 

44-9 

57*0 

8-4 

31-53 

191 

85 

Llandudno 

Limestone 

42-7 

55-2 

10*1 

27-52 

175 

79 

Guernsey 

Granite  .... 

45-5 

57*6 

9*1 

33-28 

192 

85 
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rainy  days,  humidity,  and  nature  of  the  soil  at  a number  of  English  health 
resorts.  The  independence  of  rainfall  and  humidity  is  well  illustrated  by 
the  contrast  presented  by  Falmouth  and  Cromer,  the  rainfall  at  the  former 
being  60  per  cent,  greater,  but  the  humidity  5 per  cent,  less,  than  at  the 
latter. 

These  averages  are  taken  from  the  records  of  the  Meteorological 
Society,  except  for  Brighton,  where  they  have  been  contributed  by  a local 
observer. 

The  seasonal  distribution  of  the  rainfall  in  the  eastern  and  western 
counties  of  England  and  in  London  is  shown  below : — 


Averag 

e Rainfall  in  Inches. 

Order  of  Months  in  the  East 
of  England. 

Order  of  Months 

England 

East. 

London 

(slightly 

ditferent). 

England 

West. 

in  the  West 
of  England. 

August 

2-84 

2*26 

5*25 

November 

November  .... 

2-83 

2*28 

4*97 

October 

October 

2-71 

2*74 

4*42 

December 

July 

2-57 

2*32 

3*95 

August 

September  .... 

2*55 

2*35 

3*72 

January 

May  - . . . . 

2-11 

2*07 

3*54 

September 

June 

1-95 

2*01 

3*46 

July 

January  .... 

1-89 

1*91 

2*86 

February 

December  .... 

1-60 

1*93 

2*84 

/ March  \ 

February  .... 

1-59 

1*52 

2*84 

' \June  J 

April 

March 

1-40 

1-40 

1*66 

1*52 

2*59 

2*59 

r April! 
\May  / 

25*52 

24*55 

43*03 

Measukement  of  Eainfall. 

Bain  gauge. — The  best  form  is  that  known  as  the  Snowdon  gauge, 
which  consists  of  a glass  funnel,  having  a diameter  of  8 inches,  and  there- 
fore an  area  of  50  square  inches,  let  into  a deep  copper  cylindrical  vessel, 
having  a rim  inside  just  below  its  upper  margin  on  which  the  funnel  may 
rest.  Within  this  is  a glass  cylinder,  into  which  the  tube  of  the  funnel 
dips,  provided  with  a lip  for  convenience  in  emptying  it.  To  retain  snow 
which  might  be  blown  out  of  the  funnel,  a second  cylinder  of  copper,  8 
inches  in  diameter,  and  open  at  both  ends,  is  mounted  on  the  rim  of  the 
other,  so  as  to  form  a wall  several  inches  high  around  it.  It  should  have 
a flange  on  its  lower  end  to  steady  it.  The  water  or  the  melted  snow  is, 
when  collected,  once  a day  or  oftener  in  hot  weather,  measured  in  an 
accurately  graduated  glass,  unless  the  receiver  itself  be  graduated  for  the 
purpose.  But  the  narrower  the  measuring  glass  the  more  accurate  will  be 
the  estimation.  Thus,  if  the  diameter  of  the  measure  be  inches,  its 
area  will  be  5 square  inches,  or  one-tenth  that  of  the  funnel,  and  each  inch 
and  tenth  of  an  inch  on  it  will  represent  a depth  of  OT  inch  and  0-01  inch 
of  rain.  The  gauge  should  be  fixed  at  a height  of  1 to  4 feet  from  the 
ground  in  an  open  situation,  free  from  all  eddies,  with  no  building  or  other 
object  subtending  an  angle  of  20°.  Theoretically  the  elevation  should 
make  no  difference,  but  in  practice  it  is  found  that  a gauge  placed  on  u 
terrace  or  a roof  shows  a less  amount  of  rain  owing  to  the  up-current 
of  air  produced  by  the  deflection  of  the  wind  impinging  on  the  face  of  the 
wall. 
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This  is  the  explanation  of  the  apparently  lesser  rainfall  on  roofs  and 
terraces  than  on  the  ground  below ; but  when  the  difference  of  elevation 
amounts  to  hundreds  or  thousands  of  feet  the  phenomenon  is  real,  for 
cooler  raindrops  or  snow,  in  passing  through  warmer,  nearly  saturated 
strata,  or  those  in  which  the  vapour  is  already  condensed  as  cloud  or  fog, 
condense  the  gaseous  and  precipitate  the  condensed  moisture,  increasing 
rapidly  in  bulk  as  they  fall. 

In  London  and  the  eastern  counties  a fall  of  1 inch  in  the  twenty-four 
hours  is  rarely  exceeded,  though  3T2,  3‘5,  and  4*6  inches  have  been 
collected  within  a few  hours  on  some  occasions,  and  4*3  and  5*3  in  the 
western  shores. 

The  bulk  of  snow  depends  on  the  size  and  grouping  of  the  crystals,  but 
roughly  a foot  of  snow  corresponds  to  an  inch  of  rain.  Alleged  falls  of  4 
or  6 feet  are  really  the  effects  of  drifting. 

The  question  of  the  origin  and  formation  of  hail,  whether  of  the  true 
and  hard  or  the  soft  kind,  is  one  that  has  never  been  satisfactorily  solved. 

Winds. 

Winds  are  the  effects  of  disturbances  of  equilibrium,  constantly  pro- 
ceeding in  the  freely  mobile  atmosphere ; the  causes  of  these  disturbances 
being  unequal  densities  due  to  unequal  distribution  of  temperature  and 
vapour,  aided  by  physical  and  other  factors,  and  are  general  or  local  in 
their  action.  Among  the  general  are  the  permanently  higher  temperature 
of  the  equatorial  zone  and  the  cold  of  the  polar  regions,  the  annual  alterna- 
tion of  summer  and  winter  in  the  northern  and  southern  hemispheres  due 
to  the  obliquity  of  the  earth’s  axis  to  the  plane  of  its  orbit,  and  consequently 
the  greater  or  less  angle  of  incidence  of  the  sun’s  rays  whereby  one 
hemisphere  is  always  warmer  or  colder  than  the  other,  and  the  diurnal 
cycle  of  day  and  night  due  to  the  rotation  of  the  globe  on  its  axis,  exposing 
successive  longitudinal  segments  of  its  surface  from  west  to  east  to  the 
influence  of  the  solar  rays,  the  effect  of  which  in  the  diurnal  range  of 
temperature  is  more  marked  in  that  hemisphere  which  is  for  the  time 
being  the  warmer ; while  among  the  local  conditions  are  the  distribution  of 
land  and  water,  with  their  unequal  capacity  for  absorption  and  radiation  of 
heat,  and  the  evaporation  from  the  ocean,  tending  by  the  addition  of 
aqueous  vapour  to  lower  the  density  and  pressure  of  the  atmosphere ; the 
influence  of  warm  and  cold  ocean  currents  which,  having  a like  origin  with 
those  of  the  atmosphere,  are  deflected  in  all  directions  by  the  shores  of  the 
continents,  and  a similar,  though  less  absolute,  obstacle  presented  to  atmo- 
spheric currents  by  mountain  ranges,  which  deflect  them  to  some  extent, 
but  exert  a more  powerful  action  in  cooling  them  and  precipitating  their 
moisture  as  they  impinge  on  their  summits. 

The  velocity  of  the  rotation  of  the  globe  being  greatest  at  the  equator 
and  diminishing  towards  either  pole,  the  upper  and  lower  perpetual  currents 
from  the  equator  to  the  poles,  and  from  the  poles  to  the  equator,  are 
deflected  towards  the  south-west  or  north-east  as  they  pass  from  zones  of 
greater  velocity  to  those  of  lesser,  or  vice  versd ; but  these,  as  well  as  the 
secondary  and  directly  dependent  phenomena  of  trade  winds  and  monsoons, 
belong  rather  to  the  field  of  physical  geography  than  to  the  apparently 
fortuitous  and  variable  phenomena  of  weather  and  climate  with 
which  we  are  concerned,  and  in  which  local  conditions  play  so  important 
a part. 

In  the  rotation  of  the  globe  on  its  axis,  the  atmosphere,  being  less 
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coherent  than  the  earth,  tends  to  lag  behind ; consequently,  in  the  northern 
hemisphere,  winds  blowing  from  the  north  deviate  towards  the  west  and 
assume  a north-easterly  direction,  while  southerly  winds  become  south- 
west. In  the  southern  hemisphere  the  resultant  of  these  forces  will 
obviously  be  the  converse  of  this,  and  the  direction  of  the  wind  round  an 
area  of  low  pressure,  which  in  the  northern  hemisphere  is  the  reverse  of 
that  of  the  hands  of  a watch,  will  in  the  southern  be  with  them,  and  that 
round  one  of  higher  will  be  with  the  hands  in  the  northern,  and  against 
them  in  the  southern  hemisphere ; the  definition  of  cyclones  and  anti- 
cyclones commonly  given  and  based  on  the  order  in  the  countries  of 
Europe  and  North  America,  being  reversed  in  this  particular  in  those 
south  of  the  equatorial  zone.  Hence  Buys  Ballot’s  law,  which  may  be 
shortly  stated  thus : 

“ Stand  with  your  back  to  the  wind — then  in  the  northern  hemisphere 
the  barometer  will  be  lower  on  your  left,  and  in  the  southern  on  your 
right.”  Which  is  as  true  of  mean  pressure  and  winds,  as  it  is  of  the 
temporary  phenomena  of  storms  at  sea  for  which  the  Dutch  professor 
propounded  it. 

The  general  complex  of  remoter  consequences  of  the  factors  already 
enumerated  is  manifested  in  the  vertical  rotation  of  the  atmosphere  over 
limited  areas,  the  vortices,  or,  more  accurately,  helices  and  antihelices 
travelling  in  these  latitudes  from  west  to  east,  with  a tendency,  for  the 
reasons  already  given,  to  deviate  in  a north-easterly  direction.  They  are  of 
two  kinds,  known  as  cyclones  and  anti-cyclones,  the  barometric  pressure  in 
the  cyclone  being  lowest  in  the  centre  and  rising  rapidly  towards  the 
circumference.  The  area  covered  is  relatively  small,  the  movement  of  the 
air  is  centripetal  and  helicoidal,  and  from  right  to  left,  or,  as  it  is  generally 
expressed,  in  a direction  opposite  to  that  of  the  hands  of  a watch,  its 
velocity  being  directly  proportioned  to  the  abruptness  of  the  transition 
from  low  to  high  pressure,  or,  as  it  is  called,  borrowing  a term  from 
engineering,  the  steepness  of  the  gradient.  The  pressure  being  lowest  in 
the  centre  cyclones  are  often  spoken  of  as  “depressions.”  In  the  anti- 
cyclone all  these  conditions  are  reversed;  the  atmospheric  pressure  is 
highest  in  the  centre,  the  outward  gradient  gentle,  the  area  covered  large, 
the  movement  of  the  air  centrifugal,  antihelicoidal,  and  from  right  to  left, 
or  in  the  same  direction  as  the  hands  of  a watch,  while  it  is,  owing  to  the 
lesser  gradient,  marked  by  a less  velocity  than  that  in  the  cyclone,  which  in 
the  popular  mind  is  generally  associated  with  the  notion  of  storms.  When 
the  “ depression  ” or  centre  of  a cyclone  passes  by  to  the  north  of  any 
place,  the  wind  “ veers,”  that  is,  changes  as  from  S.E.  through  S.W.W. ; but 
if  it  pass  by  on  the  south  the  wind  “ backs,”  or  changes  in  the  opposite 
order. 

The  cyclone  is  characterised  by  high  winds,  rapid  change,  and  more  or 
less  cloud  and  rain,  lowering  the  temperature  in  summer,  but  raising  it  in 
winter.  The  anti-cyclone,  on  the  other  hand,  moves  slowly,  and  may  even 
remain  stationary  for  days,  or  sometimes  weeks;  it  is  attended  by  calm, 
clear  weather,  therefore,  hot  and  dry  in  summer,  but  dry,  cold,  and  frosty  in 
winter ; there  may,  however,  be  fogs,  mostly  on  its  border  during  cold 
weather.  Though  neither  is  restricted  to  any  season,  cyclones  occur  with 
greater  frequency  and  severity  between  November  and  March,  the  period 
of  storms,  those  in  the  summer  being  as  a rule  of  less  intensity,  that  is,  the 
velocity  of  the  wind  is  generally  less  in  summer  than  in  winter.  Equi- 
noctial gales  are,  as  the  records  of  the  Meteorological  Office  prove,  creations 
of  the  popular  imagination,  in  northern  Europe  at  any  rate.  The  stormy 
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season  closes  indeed  with  March,  but  rarely  sets  in  before  November,  while, 
as  every  seaman  knows,  the  maximum  of  frequency  and  severity  is 
maintained  between  Christmas  and  February. 

The  helicoidal  rather  than  cycloidal  movement  of  the  air  in  these 
vortices  explains  the  fact  that  winds,  when  of  moderate  velocity,  exhibit 
the  character  as  regards  temperature  and  humidity  of  the  regions  whence 
they  appear  to,  and  really  do  come ; and  the  apparent  paradox  that  in 
cyclones  of  steep  gradient  there  often  seems  to  be  little  or  no  relation 
between  the  quarter  whence  they  appear  to  blow  and  the  character 
usually  associated  therewith,  their  apparent  direction  being,  in  fact,  an 
accident  of  their  near  approach  to  a cycloid,  and  of  the  part  of  their 
orbit  encountered  at  the  particular  time  and  place.  Such  cyclones 
approximate  to  the  extreme  type  with  the  minimum  of  area,  and 
maximum  of  gradient  and  velocity  known  as  a whirlwind,  or,  in  the 
tropics,  a typhoon. 

The  countries  of  western  Europe  are  at  a disadvantage  in  being  unable 
to  watch  the  approach  of  cyclones,  until  they  are  already  upon  them, 
whereas  those  of  central  and  eastern  Europe  and  the  eastern  States  of 
America  receive  intimation  of  coming  storms  from  the  chains  of  meteoro- 
logical stations  to  the  west  for  many  hundreds  or  thousands  of  miles.  From 
the  information  received  from  these  stations  the  areas  covered  by  cyclones 
or  anti-cyclones  at  any  given  hour  are  mapped  out  at  the  national  meteoro- 
logical offices  by  concentric  series  of  isobers,  the  atmospheric  pressure,  the 
direction  and  velocity  of  the  winds,  and  the  readings  of  the  thermometer, 
being  indicated  on  the  maps,  and  other  facts  as  rain,  fog,  etc.,  stated  below, 
as  may  be  seen  daily  in  the  Times. 

Anemometey. 

Direction. — The  vane,  a simple  rectangle,  must  be  put  up  where  it  will 
be  unaffected  by  eddies,  whether  horizontal  or  oblique,  and  adjusted  to  the 
true  meridian,  for  the  needle  at  the  present  time  points  west  of  the  north, 
19°  in  the  extreme  S.E.  of  England,  to  25°  in  the  N.W.  of  Ireland,  the 
lines  of  equal  declination  running  N.N.E.  and  S.S.W.  It  is  sufficient  to 
register  the  wind  under  the  eight  quarters  and  half-quarters,  N.,  N.E.,  E., 
S.E.,  S.,  S.W.,  W.,  and  N.W.,  but  any  change  during  the  day  must  be 
noted. 

Pressure  is  closely  connected  with  the  velocity,  but  cannot  be  inferred 
from  it  as  recorded  by  the  anemometer,  since  that  instrument  indicates 
only  the  mean  of  the  period  under  observation,  and  the  destruction 
wrought  by  winds  is  the  result  of  sudden  gusts  or  blasts  during  which, 
it  may  be  for  minutes  only,  much  higher  velocities  and  pressures  are 
attained.  The  anemometers  of  Osier  and  of  Gator  indicate  and  record 
the  pressure  exerted  by  the  wind  on  plates  by  tracings  on  a drum. 
Gator’s  is  worked  by  levers.  Osier’s  by  springs,  which  are  more  liable 
to  be  deteriorated  by  exposure.  The  readings,  moreover,  vary  with 
the  size  of  the  plates,  for  which  the  customary  square  foot  is  probably 
insufficient. 

Velocity. — Dr.  Eobinson’s  and  Gasella’s  are  most  used.  In  the  former 
the  wind  is  received  on  four  cups  which  work  a dial ; the  larger  the  cups 
the  more  correct  the  readings. 

It  was  formerly  the  practice  to  assume  that  the  register  indicated  one- 
third  of  the  true  velocity,  but  Professor  Stokes  found  with  Eobinson’s 
anemometer,  as  used  by  the  Eoyal  Meteorological  Society,  having  cups  9 
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inches  in  diameter,  on  arms  2 feet  long,  the  factor  to  be  2'4.  Sir  F. 
James  gives  the  formula,  P = -z;2  X 0 '00 5 for  calculating  the  pressure  from 
the  velocity,  v being  the  velocity  in  miles  per  hour,  and  P the  pressure 
in  lbs.  per  square  foot,  the  pressure  varying  as  the  square  of  the 
velocity. 

Beaufort’s  scale  used  in  the  Eoyal  Navy  is  adopted  by  the  Meteoro- 
logical Office,  and  Schott’s,  which  differs  chiefly  in  the  lower  velocities,  is 
employed  by  the  Germans  and  Scandinavians. 


Velocity  of  Wind  according  to  Beaufort  and  Schott. 


Force. 


Velocity  in  Miles  per  Hour. 


Beaufort. 


0 . . . 

Calm 

3 

0i 

1 

1 . . . 

2 . . . 

Light  air 
Light  breeze 

8 

13 

1 Very  different. 

3 . . . 

Gentle  ,, 

18 

loi 

1 

4 . . . 

Moderate  ,, 

23 

17^ 

5 . . . 

Fresh  ,, 

28 

24 

6 . . . 

Strong  ,, 
Moderate  gale 
Fresh  ,, 

Strong  ,, 

34 

32 

7 . . . 

8 . . . 

9 . . . 

40 

48 

56. 

40 

48 

56 

Approximately 
the  same. 

10  . . . 

Whole 

65 

67 

11  . . . 

Storm 

75 

82 

12  . . . 

Hurricane 

90 

looJ 

Schott. 


But  for  observations  on  land,  unfettered  by  nautical  terms  and 
symbolic  numbers,  the  table  following  will  be  preferable,  and  it  is 
believed  more  accurate : — 


Velocity  and  Pressure  of  Wind. 


Pressure 

Miles  per 
Hour. 

Feet  per 
Minute. 

Feet  per 
Second. 

(direct)  in 
lbs.  per 

Description. 

Square  Foot. 

1 

88 

1-47 

-005 

Hardly  perceptible. 

2 

3 

176 

264 

2-93 

4-4 

•020\ 

•044/ 

Just  perceptible. 

4 

5 

352 

440 

5-87 

7*33 

-079\ 
•123  j 

Gentle  breeze. 

10 

15 

880 

1329 

14-67 

22- 

•492\ 

1-107/ 

Pleasant  breeze. 

20 

25 

1760 

2200 

29-3 

36-6 

l-968\ 
3-075  / 

Brisk  gale. 

30 

35 

2640 

3080 

44- 

51-3 

4-428\ 
6-0-27  / 

High  wind. 

40 

45 

3520 

3960 

58-6 

66- 

7-872\ 

9-963/ 

Very  high  wind. 

50 

4400 

73-3 

12-300 

Storm. 

60 

70 

5280 

6160 

O 00 
to  00 

17-7121 

24-108/ 

Great  storm. 

80 

100 

7040 

8800 

117-3 

146-6 

31-488\ 

49-200/ 

Hurricane. 
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Weather  Charts. 

In  the  compilation  of  weather-maps  the  direction  of  the  winds  is 
indicated  by  arrows,  and  the  force  by  the  number  of  pinnse  from  1 to  5 : 


Velocity. 

Symbol. 

Force. 

Miles  per  Hour. 

Metres  per  Second. 

^ ^ 

1,  2 

0 to  9-0 

0 to  4*0 

> > 

3,  4 

9*1  ,,  22-5 

4*1  ,,  10*0 

> — r > 

5,  6 

■6  ,,  40-5 

10*1  „ 18*0 

> — > ^ 

7,  8 

40-6  „ 67-5 
67*6  and  upwards 

18*1  ,,  30*0 
30*1  and  over 

9,  10 

Mildews.— There  is  a popular  use  and  a botanical  use  of  the  term 
mildew.  Used  in  its  strict  botanical  sense,  the  mildews  are  the  fungi 
belonging  to  the  family  Erysiphese.  The  Erysipheae  are  common  parasites 
with  white  mycelia  or  threads  that  resemble  a cobweb ; these  threads 
spread  externally  over  the  surface  of  leaves,  stems,  and  fruits,  sending  into 
the  leaf,  etc.,  of  the  host,  suckers  known  as  haustoria ; the  haustoria 
anchor  the  fungus  to  the  host  plant,  and  drain  away  the  cell  contents  as 
food  for  the  fungus. 

In  the  Mildew  Fungi,  with  the  complete  life-cycle  known,  there  are 
two  modes  of  multiplication. 

During  the  summer,  multiplication  is  very  rapid  by  means  of  conidia. 
The  mycelium  sends  up  short  erect  branches  from  the  apices  of  which 
chains  of  conidia  are  abstricted.  These  conidia  fall  away,  and  germinate 
quickly,  each  giving  rise  to  a new  mycelium.  Later  in  the  year  fructifica- 
tions are  produced  known  as  perithecia.  Each  perithecium  contains, 
according  to  the  kind  of  mildew,  one  or  more  asci  or  sacs,  each  holding 
eight  asco-spores.  The  asco-spores  tide  the  fungus  over  the  winter,  and, 
germinating  in  the  next  spring  on  getting  free  from  the  ascus,  each  gives 
rise  to  a new  mycelium.  Some  of  the  mildews  are  only  known  in  the 
conidial  stage,  no  ascus  stage  yet  having  been  found.  One  of  these  is  the 
mildew  of  turnips  and  swedes  known  as  Oidmm  halsamii.  About  the  end 
of  July  the  leaves  of  affected  plants  show  themselves  covered  over  as  with 
a white  dust;  this  under  magnification  proving  to  be  masses  of  fungus 
threads.  The  leaves  being  covered,  respiration  and  sugar  making  and 
transpiration  are  interfered  with,  and  the  growth  of  the  plant  comes  to  a 
standstill.  Cucumbers  and  marrows  may  also  be  attacked.  In  addition 
to  attacking  cultivated  cruciferous  plants,  this  Oidium  balsamii  is  found 
on  charlock  and  other  cruciferous  weeds,  which  should  therefore  be  kept 
down.  Plants  that  get  a good  start  and  are  well  manured  are  the  likeliest 
to  escape.  The  fungus  can  be  fought  by  the  application  of  powdered 
sulphur  on  clear,  bright,  hot  days,  or  by  spraying  with  Bordeaux  mixture. 

In  the  south  a very  troublesome  mildew  on  hop  is  Sphcerotheca 
castagnei,  known  as  hop  mould.  This  species  is  found  both  in  the  conidial 
stage  and  in  the  perithecium  stage,  the  perithecium  being  round  and 
enclosing  one  ascus.  Leaves  and  tender  shoots  and  young  hops  may  all 
be  infested.  Not  only  does  this  species  attack  hop,  but  also  strawberry, 
avens,  dandelion,  groundsel,  and  other  wild  plants. 
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Sphcerotheca  pannosa  is  the  mildew  of  roses  and  peach  and  apricot. 
It  is  found  in  both  stages. 

Microspliceria  grossularice  is  the  mildew  of  gooseberry  in  Britain;  it 
attacks  the  leaves,  and  is  found  both  in  the  conidial  and  the  perithecium 
stage.  Dead  fallen  leaves  should  be  collected  and  burned,  as  it  is  from 
the  perithecia  on  these  that  the  spores  will  come  to  begin  the  disease  in 
the  young  leaves  in  the  next  spring.  Where  there  has  been  attack  in  the 
previous  year,  the  bushes  should  be  sprayed  when  the  leaves  are  opening 
out  and  at  intervals  thereafter  with  IJ  lb.  of  sulphide  of  potassium  to 
50  gallons  of  water. 

American  gooseberry  mildew  Splicerotlieca  mors-uvce,  against  which  at 
the  present  moment  the  Board  of  Agriculture  are  directing  strenuous 
measures,  is  more  dangerous  than  the  last,  as  it  attacks  not  only  the  leaves 
but  also  shoots  and  fruit.  There  is  little  doubt  but  that  if  this  disease 
spread,  the  growing  of  gooseberries  would  turn  out  unprofitable.  The 
disease  shows  itself  towards  the  end  of  May  and  in  June  on  the  fruits  low 
down  on  the  bushes,  whence  it  spreads  to  leaf  and  shoot.  In  summer  and 
autumn  this  mildew  is  spread  by  the  conidia  carried  by  wind,  rain,  insects. 
In  the  winter  the  little  black  dot-like  perithecia  are  produced,  and  from 
the  spores  in  these  in  the  next  season  the  disease  is  continued.  As  a 
preventive  measure,  bushes  should  be  sprayed  a fortnight  before  the  buds 
burst  with  Bordeaux  mixture,  and  on  the  unfolding  of  the  leaves  with 
potassium  sulphide  1 lb.  in  32  gallons  of  water.  A full  account  of  this 
fungus  is  given  in  Leafiet  No.  195  of  the  Board  of  Agriculture. 

The  mildew  of  peas  is  caused  by  Erysiplie  martii,  and  mildew  of  grass 
by  Erysiplie  grammis.  In  each  case  both  stages  of  the  fungus  are  found, 
and,  as  is  characteristic  of  the  genus  Erysi^^e,  several  asci  are  found  in 
each  flattened  perithecium. 


IVlilk.— Milk  is  Nature’s  food  for  the  young,  and  it  should  enter 
largely  into  the  dietary  of  adults,  while  a more  refreshing  and  nutritious 
drink  than  pure  sweet  milk  could  not  well  be  wished  for.  The  amount  of 
milk  yielded  by  the  more  than  four  million  cows  and  heifers  in  the  United 
Kingdom  is  enormous,  and  must  bulk  in  value  to  at  least  40  million 
pounds  sterling  per  annum  (see  Dairying),  while  the  number  of-  people  who 
find  employment  in  handling  the  milk  and  distributing  it  as  milk  to 
consumers  or  in  manufacturing  milk  into  butter,  cheese,  and  other  products, 
is  simply  innumerable. 

Milk  is  a substance  which  is  naturally  of  very  variable  quality, 
particularly  as  regards  the  amount  of  butter-fat  which  it  contains.  Not 
only  will  cows  of  different  breeds  give  milk  which  is  richer  or  poorer  than 
that  generally  yielded  by  cows  of  other  breeds,  but  individual  cows  will 
give  milk  which  is  richer  or  poorer  than  that  generally  yielded  by  cows  of 
the  same  breed,  and  even  the  milk  of  these  individual  cows  will  vary  in 
quality  from  day  to  day.  The  causes  of  variations  in  the  quality  of  milk 
are  various.  A sharp  drop  in  the  temperature  will  cause  a reduction  in 
the  milk  yield,  and  a great  reduction  in  the  percentage  of  butter-fat  in  the 
milk.  Similarly,  if  the  cows  in  the  heat  of  summer  be  irritated  with  warble 
or  other  flies,  and  kept  galloping  over  the  fields  in  a vain  effort  to  escape 
from  their  tormentors,  a similar  drop  in  the  quantity  and  quality  of  the 
milk  is  to  be  looked  for.  The  quality  of  the  milk  will  also  vary  according 
to  the  period  of  lactation,  there  being  generally  a noticeable  drop  in  the 
quality  of  the  milk  in  the  third,  fourth,  and  fifth  months  of  the  lactation 
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period.  The  quality  of  the  milk  is  also  affected  by  the  length  of  time  that 
elapses  between  the  different  milkings.  If  the  cows  be  milked  at  irregular 
intervals,  the  milk  drawn  after  the  longer  interval  is  invariably  greater  in 
quantity  and  poorer  in  quality  that  the  milk  drawn  after  the  shorter 
interval.  It  was  formerly  considered  that  feeding  was  the  great  factor  in 
determining  the  quality  of  the  milk,  but  in  recent  years  innumerable 
experiments,  as  well  as  the  everyday  experience  of  dairy  farmers,  have 
proved  to  demonstration  that  while  rich  feeding  is  the  great  factor  in 
determining  the  quantity  of  milk,  its  influence  in  determining  the  quality 
is  so  slight  as  to  be  almost  inappreciable.  The  capacity  for  yielding  rich 
milk  is  mainly  constitutional,  and  in  breeding  herds,  individual  cows  which 
yield  rich  milk  and  plenty  of  it  should  be  mated  with  a bull  descended 
from  a deep  milking  strain,  so  that  her  descendants  may  be  as  good  milkers 
as  herself,  and  as  much  better  as  possible.  Similarly,  any  dairy  cow  which 
is  an  unsatisfactory  milker  should  be  fattened  off  and  sent  to  the  butcher, 
so  that  she  may  not  have  the  chance  of  breeding  animals  which  are  as 
worthless  for  dairy  purposes  as  she  is  herself. 

The  following  may  be  taken  as  the  analysis  of  an  average  sample  of  the 
whole  milk  of  a cow : — 


Water 87’50 

Casein  (curd)  .......  3’25 

Butter-fat  . . . . . . . . 3‘50 

Milk  sugar.  .......  4’60 

Albumen 0'40 

Ash 0-75 


100-00 

Jerseys  and  Guernseys  will  usually  yield  milk  which  shows  well  over 
4J  per  cent,  of  butter-fat,  and  it  is  nothing  unusual  to  find  individual  cows 
of  other  breeds  giving  milk  which  is  well  over  4 per  cent,  butter-fat.  It 
should  be  noted  that  the  first  milk  drawn  from  a cow  is  decidedly  poor  in 
butter-fat,  and  that  as  the  milking  proceeds  the  milk  becomes  richer  up  to 
the  “strippings”  or  “afterings,”  which  are  the  richest  of  all.  In  fact,  the. 
first  quart  of  milk  drawn  from  a cow  will  often  analyse  very  little  over 
1 per  cent,  of  butter-fat,  while  the  “ strippings  ” or  “ afterings  ” may  analyse 
up  to  10  per  cent,  butter-fat.  The  cowkeeper,  therefore,  who  retains  the 
“ strippings  ” for  butter-making,  and  then  sends  the  rest  of  his  milk  to  the 
retailer,  is  not  supplying  genuine  milk,  though  he  may  be  able  to  depone  on 
oath  that  the  milk  was  never  tampered  with,  but  was  sold  “as  it  came 
from  the  cow.”  But  to  be  genuine,  the  milk  must  be  “ the  milk,  the  whole 
milk,  and  nothing  but  the  milk.”  In  the  same  way  there  is  a great 
temptation  to  the  unscrupulous  dairyman  to  add  a little  separated  milk — 
that  is,  milk  from  which  the  cream  has  been  removed  by  the  cream  separator 
— to  the  sweet  milk.  Up  till  the  beginning  of  this  century  there  was  no 
legal  standard  of  quality  for  milk,  and  prosecutions  for  milk  adulteration 
were  conducted  in  a somewhat  haphazard  way.  The  Society  of  Chemical 
Analysts,  however,  had  decided  that  milk  which  showed  less  than  3 per 
cent,  butter-fat  and  9 per  cent,  of  non-fatty  solids,  should  be  held  to  be 
adulterated.  In  the  end  of  last  century  the  Government  appointed  a 
Departmental  Committee  to  investigate  and  report  on  the  whole  question 
of  the  milk  standard ; and  the  Committee,  after  taking  copious  evidence, 
recommended — one  member  dissenting — that  the  standard  should  be  3'25 
per  cent,  butter-fat  and  8*75  per  cent,  of  non-fatty  solids.  The  member 
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who  dissented  from  the  findings  of  his  fellow-members  was  Mr.  (afterwards 
Sir)  George  Barham  of  the  Dairy  Supply  Co.,  London,  who  held  that  the 
proposed  standard  was  too  high,  and  that  it  should  never  exceed  3 per 
cent.,  while  in  the  months  of  March  to  June  inclusive  it  should  not  exceed 
2 -7 5 per  cent.  In  1901  the  Board  of  Agriculture  issued  an  order  decreeing 
that  milk  which  was  found  to  be  under  3 per  cent,  butter-fat  and  8'5  per 
cent,  of  solids  not  fat,  should  be  held  to  be  adulterated  until  the  contrary 
was  proved  by  the  seller.  Before  long,  however,  ample  evidence  was  forth- 
coming to  show  numerous  cases  of  genuine  milk  — which  was  almost 
invariably  morning  milk — which  was  under  the  3 per  cent,  standard.  The 
Board  accordingly  issued  to  all  town  and  county  councils  a circular 
recommending  that  in  every  case  where  milk  was  found  to  be  under  the 
standard  of  quality,  an  opportunity  should  be  given  the  accused  of  making 
any  explanation,  and,  if  necessary,  that  a fresh  sample  of  milk  should  be 
taken  at  his  byre  for  analysis  before  any  prosecution  against  him  was 
instituted.  But  the  Justices  appointed  to  try  these  cases  of  alleged 
adulteration  often  know  very  little  about  the  inevitable  variations  in  the 
quality  of  milk,  and  in  many  cases  men  who  were  innocent  of  any 
fraudulent  intent  or  fraudulent  act  were  convicted,  while  in  many  other 
cases  the  decisions  of  the  Justices  were  upset  on  appeal  to  the  higher 
courts.  Continued  experiment  and  experience,  however,  went  to  prove 
conclusively  that  the  main  cause  of  the  mixed  milk  of  a herd  falling  below 
the  standard  of  quality  was  the  milking  at  irregular  intervals,  the  trouble 
being  almost  entirely  with  the  morning  milk  after  the  longer  interval 
during  the  night.  Many  cowkeepers  have,  by  altering  their  hours  of 
milking  so  as  to  make  the  periods  between  milkings  as  nearly  as  possible 
of  equal  duration,  got  rid  entirely  of  any  trouble  with  the  milk 
standard.  But  where  the  exigencies  of  business  compel  the  dairyman  to 
milk  his  cows  at  unequal  intervals,  there  will  always  be  risk  of  trouble 
through  the  milk  drawn  after  the  longer  interval  being  under  the  standard. 

In  this  connection  it  may  be  noted  that  in  1905  in  the  Court  of  King’s 
Bench  an  important  case  was  decided  on  which  bore  on  this  very  point.  This 
was  the  case  of  Smithies  v.  Bridges  (1902).  In  this  case  the  milk-producer 
undoubtedly  sold  his  milk  as  it  was  drawn  from  the  cow.  That  milk 
analysed  only  2 "6,  but  the  milk  was  drawn  in  the  morning  after  an  interval 
of  sixteen  hours,  and  the  Court  decided  that  such  an  interval  was  too  long, 
so  that  the  milk  could  not  be  said  to  be  genuine.  It  is  also  worthy  of 
note  that  any  intelligent  dairyman  can  obtain,  by  the  use  of  the  Gerber 
Butter-fat  Tester,  a very  accurate  estimate  of  the  percentage  of  butter-fat 
in  his  milk.  Practically  all  the  agricultural  colleges  also  do  milk  analyses 
of  the  sort  for  milk  producers  in  their  district  at  the  nominal  rate  of  6d. 
per  sample. 

It  is  of  the  very  first  importance  that  the  strictest  cleanliness  should 
be  observed  in  the  handling  of  milk.  The  byres  in  which  the  cows  are 
milked  should  be  kept  as  clean  as  possible,  so  that  no  foul  odours  may  lurk 
about.  A large  amount  of  cubic  air  space  is  not  essential,  but  thorough 
ventilation  is,  and  this  essential  should  be  carefully  attended  to.  The  cows 
should  be  groomed — at  least  their  flanks  should  be — and  their  udders  wiped 
with  a damp  cloth  before  the  milking  is  commenced.  The  hands  of  the 
milkers  should  be  thoroughly  cleaned,  their  finger-nails  should  be  kept 
short,  and  the  nail-brush  should  be  vigorously  used  before  commencing  to 
milk.  The  milk  should  be  carried  away  as  speedily  as  possible  out  of  the 
byre  to  the  milk-house,  so  that  it  may  not  be  exposed  any  longer  than  is 
absolutely  necessary  to  the  odours  of  the  cow-shed  and  of  the  manurial 
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accumulations  near  it.  Milk  is  a magnet  which  attracts  and  absorbs  every 
bad  odour — and  indeed  every  odour  of  any  sort — so  that  it  should  never  be 
kept  wherever  there  is  anything  giving  off  a smell.  These  smells  are 
caused  by  effluvium  passing  off  from  the  substance  whatever  it  be,  and  if 
milk  be  exposed  for  any  time  to  any  odour  it  will  inevitably  be  affected  by 
the  odour. 

Milk  as  secreted  in  the  udder  is  normally  sterile,  but  as  it  passes  into 
the  lower  ducts  it  is  inoculated  with  bacteria  which  enter  from  the  teats. 
On  this  account  some  authorities  advise  that  the  first  “ draw  ” of  milk  from 
each  teat  should  be  rejected.  But,  however  strict  may  be  the  observance 
of  cleanliness  in  regard  to  the  condition  of  the  byre,  the  grooming  of  the 
cow’s  flanks  and  udder,  and  in  milking,  the  milk,  as  it  enters  the  receiving 
vessel,  has  always  a greater  or  less  number  of  bacteria  in  it.  These,  how- 
ever, are  not  bad  bacteria,  but  may  be  called  benign  bacteria,  and  are  very 
seldom  harmful.  But  the  state  of  matters  is  very  different  if  the  byre  be 
dirty  and  foul-smelling,  if  the  flanks  of  the  cows  have  not  been  brushed  nor 
their  udders  wiped  before  milking,  and  if  the  hands  and  clothes  of  the 
milkers  have  not  been  thoroughly  cleaned.  In  such  cases  the  milk  is 
greatly  contaminated  with  foul  bacteria,  whose  malign  influence  cannot  be 
got  rid  of.  Many  milk  producers  hold  that  by  careful  straining  of  their 
milk  all  foul  matter  is  kept  out  of  it.  But  although  the  grosser  particles 
of  manurial  and  other  foul  matter  can  be  kept  back,  yet  the  bacteria 
introduced  by  such  means  cannot  be  strained  out  of  the  milk.  In  fact, 
the  Bacillus  coli  communis  introduced  by  manurial  matter — mostly 
during  milking — is  a very  fertile  source  of  trouble  and  loss  in  cheese- 
making. 

The  subjects  of  cream  and  cream  raising  have  already  been  dealt  with 
{see  Cream,  also  Cream  Eaising).  When  the  milk  has  to  be  sent  any  distance 
by  rail  it  is  essential  that  it  should  be  passed  over  a refrigerator  to  cool  it 
in  order  to  check  the  multiplication  of  bacteria  in  it.  The  refrigerator 
should  be  kept  in  a place  where  it  is  as  well  removed  as  possible  from  dust, 
and  it  should  be  kept  scrupulously  clean.  The  milk-house  should  also  be 
kept  scrupuluously  clean,  and  should  be  as  far  as  possible  from  the  manure 
heap,  so  as  to  be  as  far  as  possible  from  the  undesirable  smell  Fly-papers 
should  also  be  copiously  used  in  order  to  mitigate  the  plague  of  flies,  as  these 
are  fertile  carriers  of  infection. 

It  has  been  said  above  that  milk  is  a magnet  which  draws  every  bad 
odour  to  itself  and  absorbs  it.  In  the  same  way  it  forms  a perfect  medium 
for  the  development  of  every  disease  germ  which  is  brought  into  contact 
with  it.  The  milk-seller  therefore  cannot  be  too  careful  in  seeing  that  any 
of  his  dairy  “ hands  ” who  have  got  any  infectious  disease  should  be  rigidly 
isolated,  or  otherwise  that  disease  will  be  speedily  communicated  to  his 
customers,  and  his  milk  may  be  stopped  by  the  authorities  for  an  indefinite 
time — not  to  speak  of  other  consequences. 

Milk,  unless  it  be  pasteurised  by  heat  {see  Pasteurisation)  or  kept  at  a 
low  temperature,  is  a readily  perishable  subject.  The  germs  of  putrefac- 
tion are  at  work  upon  it  from  the  moment  that  it  leaves  the  udder,  and  if 
the  temperature  be  favourable  for  their  operation — as  in  summer — they 
will  have  it  ‘'on  the  turn”  within  twenty-four  hours.  By  being  passed 
over  the  refrigerator  as  soon  as  it  is  drawn  from  the  cow,  by  way  of 
reducing  its  temperature  and  thereby  checking  for  a time  the  activity 
of  the  bacteria,  it  can  be  made  to  keep  a little  longer  and  can  be  railed 
a considerable  distance  and  be  sweet  and  fresh  at  the  end  of  the  journey, 
whereas  otherwise  the  butter-fat  in  it  might  be  churned  into  butter.  But 
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the  only  way  in  which  it  can  be  preserved  for  an  indefinite  time  from 
putrefaction  is  to  have  it  pasteurised  or  sterilised,  and  kept  in  air-tight 
bottles  or  other  air-tight  vessels.  Some  milk  supply  companies  already 
do  a big  business  in  the  way  of  supplying  sterilised  milk  which  will  keep 
sweet  and  fresh  for  an  indefinite  time,  and  is  absolutely  free  from  any 
injurious  germs. 

The  selling  of  sweet  milk  is  generally  the  most  profitable  branch  of  the 
milk  business,  and  it  also  involves  less  labour  to  the  producer’s  household 
than  butter-making  or  cheese-making.  In  recent  years  the  great  demand 
for  milk  has  caused  many  farmers  to  devote  the  resources  of  their  farms 
to  the  production  of  milk. 

For  further  information  respecting  milk  products,  the  reader  is  referred 
to  the  articles  on  Butter-making ; Cheese ; Condensed  Milk  ; Cow-Keeping ; 
Cream ; Cream  Eaisers  and  Separators ; Creameries ; Dairying ; Milk, 
Sterlisation  of ; Milking  Machines ; Milk  Eecords,  etc. 


Milk  F0V01*. — See  Parturient  Apoplexy. 


Milk — Milking'  Machin0S. — These  are  practically  a new 
feature  in  farming  economy.  Twenty  years  ago  or  less,  one  publishing  a work 
on  agriculture  would  hardly  have  thought  milking  machines  worthy  of  even  a 
heading.  They  were  being  talked  about,  it  is  true,  at  that  time,  and  a good  deal 
of  time,  money,  and  ingenuity  were  being  spent  on  their  invention  and  de- 
velopment. But  it  is  only  within  the  last  ten  years  that  mechanical  appliances 
of  the  kind  can  be  said  to  have  reached  much  more  than  the  experimental 
stage.  Even  yet  it  is  by  no  means  certain  that  the  last  word  on  the  subject 
has  been  said.  Improvements,  great  or  small,  there  will  no  doubt  be  in 
detail,  but  it  can  be  said,  with  a fair  measure  of  assurance,  that  the  main 
principles  have  been  successfully  established,  and  that  the  days  of  a practical 
everyday  mechanical  milker  have  arrived.  Indeed,  at  the  present  moment, 
cows  are  being  successfully  milked  by  the  thousand  by  mechanical  means 
every  day  of  the  year  in  different  parts  of  the  world.  The  subject  of  milking 
machines  must  therefore  nowadays  receive  attention  in  any  work  which 
professes  to  deal  with  up-to-date  farming  in  all  its  phases. 

Early  Ideas. 

Exactly  when  inventors  first  turned  their  attention  to  the  problem  of 
mechanical  cow-milking  is  not  definitely  known,  but  it  must  have  been  fairly 
early  in  the  last  century.  American  records  go  back  to  1819,  although  it  was 
1837  to  1854  before  anything  very  substantial  was  done.  In  each  of  these 
years  machines  were  constructed  to  milk  cows,  but  whether  they  ever  did  so 
successfully  or  not  is  not  definitely  known.  Even  the  principle  upon  which 
the  machines  were  constructed  is  not  very  clear.  In  this  country  isolated 
individuals  are  known  to  have  given  attention  to  the  same  subject  at  least  as 
early  as  the  Americans.  But,  again,  no  great  progress  appears  to  have  been 
made  for  a very  long  time  ; it  was  many  years  after  this  time  before  even  the 
semblance  of  a mechanical  milker  was  introduced  to  the  notice  of  the  public. 
The  first  idea  of  the  early  workers  appears  to  have  been  milk  tubes  inserted 
into  the  teats  of  the  cows.  A milker  of  this  class  was  placed  upon  the 
market  in  1878  by  a Mr.  George  of  New  York.  This  milker  consisted  of  a 
teat  tube  or  tubes  having  a number  of  small  openings  along  its  side  through 
which  the  milk  entered,  and  a flaring  end  for  increasing  the  flow  of  the  milk 
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without  unduly  stretching  the  teat.  An  embracing  band  held  the  lower 
ends  of  the  flexible  tubes  together,  and  a flexible  supporter  sustained  the 
weight  of  the  nozzle  tubes  and  their  contained  milk.  This  arrangement  is 
stated  to  have  drawn  the  milk  from  the  cows  fairly  well,  but,  of  course,  it 
would  soon  become  dangerous  and  impracticable  for  average  dairy  conditions, 
owing  to  the  fact  that  it  would  be  essential  to  sterilise  and  to  keep  sterilised 
that  part  of  the  apparatus  which  was  to  be  inserted  into  the  udder.  There 
was  also  the  fact  that  the  teats  of  the  cows,  in  the  insertion  of  the  tubes, 
might  be  injured  and  rendered  tender,  and  that  the  animals  so  injured  would 
probably  refuse  to  have  anything  further  to  do  with  the  tubes.  In  the  light 
of  modern  experiences  there  are  other  objections  that  might  be  raised  to 
the  tube  system;  but  that  the  idea  had  a considerable  fascination  for 
inventors  at  the  time  is  shown  by  the  fact  that  at  least  four  other  variations 
of  the  George  model  were  patented  in  America  within  the  following  half- 
dozen  years  or  so.  In  one  of  these,  spiral  grooves  were  introduced  into  the 
tubes  instead  of  holes,  the  grooves  extending  through  the  wall  from  one  end 
to  the  other.  Through  these  grooves  at  any  point  in  its  length  the  milk 
could  pass  into  the  tube  and  thence  into  the  receptacle.  Another,  intro- 
duced as  late  as  1886,  had  a pipe  extended  from  the  tube ; in  this  case,  when 
the.  tube  was  in  use  it  was  raised  at  the  exterior  of  the  teat  to  an  elevation 
above  its  lower  end.  A counterpoise  was  connected  with  the  pipe  so  as  to 
sustain  it  in  an  erect  position.  A part  which  was  in  the  side  of  the  upper 
end  of  the  duct  might  be  closed  by  a sliding  sleeve.  Although  some  of 
these  inventions  were  manifest  improvements  on  the  original  idea,  the  whole 
of  them  were  open  to  the  objections  which  were  fatal  to  the  first,  and 
gradually  they  were  given  up  as  being  impracticable. 

Pressure  Machines. 

The  next  method  taken  up  appears  to  have  been  pressure  applied  to  the 
teat  in  practically  the  same  way  as  it  would  be  in  the  process  of  hand- 
milking,  and  here  the  pioneer  workers  were  on  more  solid  ground  than  in 
following  up  the  tube  idea.  There  was  not  the  same  chance  of  injuring  the 
cow’s  teats,  and  pressure  properly  applied  was  bound  to  secure  the  milk 
equally  as  well.  But  of  course  the  difficulty  was  to  apply  the  pressure 
exactly  as  it  was  done  in  hand-milking.  The  first  pressure  machine  was 
also  of  American  manufacture,  having  been  made  by  a Mr.  Mayor  of 
Haynesville,  Mo.,  in  1878  or  1879.  This  machine  consisted  of  a rubber 
tube  in  which  were  two  slotted  metal  half  tubes,  one  stationary  and  the 
other  movable,  each  having  their  upper  ends  rounded  off  upon  the  convex 
side.  A bent  or  U-shaped  spring  was  fastened  to  the  stationary  tube  and 
had  a projection  extending  towards  the  movable  one,  so  that  when  force  was 
applied  to  the  springs,  the  half  tubes  were  drawn  together  and  the  teats 
compressed.  There  is  no  record  as  to  how  this  machine  worked,  but  it 
seems  to  have  held  the  field  for  several  years,  for  very  little  further  was 
heard  of  milking  machines  until  1882,  when  Mr.  Frazer,  another  American 
inventor,  brought  out  a fresh  machine.  This  one  was  on  a practically 
different  principle,  consisting  of  spherical  tubes  or  bulbs  having  openings 
into  which  the  teat  was  placed.  These  bulbs  were  connected  by  a neck  or 
tube  to  a milk  receiver,  which  contained  a strainer  through  which  the  milk 
passed  before  reaching  the  milk  vessel. 

From  this  point  the  enthusiasm  of  inventors  appears  to  have  become 
considerably  quickened,  for  pressure  machines  were  produced  up  to  1895  in 
considerable  numbers  and  in  no  little  variety.  Thus  in  1885,  Mr.  John 
Nyrop  of  Copenhagen  brought  out  a machine  which  had  a bent  arm,  with  a 
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handle  at  the  lower  end,  and  at  the  upper  end  a plate  beneath  which  a cup 
was  fastened,  the  upper  edges  of  which  were  formed  of  corrugated  inwardly 
curved  horns.  An  arm  was  pivoted  at  the  end  of  the  bent  bar,  having  two 
inwardly  projecting  lips  at  its  outer  part  connected  by  a pin.  A handle 
was  loosely  attached  to  the  arm.  A spring  was  fastened  at  one  end  to  the 
pin  between  the  lips ; to  the  other  was  attached  an  arm  having  bifurcated 
ends  straddling  the  edges  of  the  plate  and  horn.  A yielding  roller  was 
journalled  between  the  upper  ends  of  the  bifurcated  arm,  travelling  upon 
and  bearing  against  the  inner  sides  of  the  plate  and  its  horns.  The  follow- 
ing year  two  machines  were  sent  out  by  Beyer  and  Kodhe  of  Mishicott, 
Wisconsin.  Both  of  these  machines  were  very  complicated,  having  a main 
frame  to  which  an  auxiliary  frame  was  attached,  and  upon  the  latter  was  a 
pair  of  milking  cylinders.  Each  machine  was  provided  with  a hinged 
shield,  a detachable  pressure  plate,  a spout  which  led  to  the  delivery  trough, 
and  a series  of  yielding,  automatically  adjustable  rolls,  which  revolved 
within  the  milk  cylinders.  In  one  of  the  machines,  in  addition  to  the  rolls, 
there  were  pressure  cushions  stuffed  with  pliable  material,  and  each  having 
an  end  secured  to  the  milk  cylinders.  Non-porous  sacks  had  their  mouths 
stretched  over  the  top  of  the  cylinders,  the  main  portion  extending  down 
between  the  cushions  and  rolls.  Each  of  these  machines  were  mounted  on 
rollers,  and  both  were  for  hand-power.  In  1887,  Mr.  Hobbs  of  Nebraska 
followed  with  another  machine,  and  in  the  succeeding  years  up  to  the  time 
stated  other  machines  to  the  number  of  not  less  than  twenty  were  regis- 
tered, the  patentees  including  Horlyek  of  Bastrup,  Denmark;  M‘Cullum 
of  Los  Angelos ; Smart  of  Brocksville,  Canada ; De  Laval  of  Stockholm ; 
von  Bechtolshein  of  Munich ; and  Stroyberg  of  Eoskilde,  Denmark.  Laval 
of  Sweden  had  two  machines  registered  in  this  time,  the  first,  in  1894, 
having  two  arms  connected  movably  together  with  respect  to  each  other. 
Milking  organs  were  attached  to  one  of  the  arms ; a plate  or  ring  was 
fastened  to  the  other  and  located  above  the  milking  organ.  The  second 
idea,  registered  in  the  following  year,  consisted  of  a pulling  organ  compris- 
ing laterally  and  downwardly  moving  members,  such  as  rolls,  with  a 
squeezing  or  straining  device  composed  of  members,  such  as  plates,  situated 
beneath  the  pulling  organs,  and  means  for  successfully  operating  thie  pulling 
and  squeezing  apparatus. 

Suction  Machines. 

While  many  of  the  machines  registered  at  this  time  were  certainly  very 
ingenious,  and  seem  to  have  performed  parts  at  least  of  the  milking  process 
wonderfully  well,  it  was  felt  that  something  more  than  pressure  was  required 
to  solve  the  problem,  and  accordingly  inventors  began  to  fall  upon  the  idea 
of  suction  either  by  itself  or  in  combination  with  pressure.  The  leaders 
in  this  idea  still  appear  to  have  been  Americans — Anna  Baldwin  of 
Newark,  N.J.,  and  Albert  Durand  of  New  York,  both  of  whom  registered 
machines  of  the  suction  type  in  1878.  The  Baldwin  machine  consisted  of 
a case  or  band  to  fit  over  the  udder,  connecting  tubes  and  bands  fitting  on 
to  the  teats  in  combination  with  a tube  suction  pump.  The  Durand  machine 
was  a little  more  complicated.  It  consisted  of  a frame  which  carried  pumps, 
a spirally  threaded  or  grooved  centre-piece  with  which  the  pump  handle 
engaged,  and  about  which  it  could  be  turned,  and  a mechanism  for  raising 
or  lowering  the  teat  cups.  The  teat  sockets  were  of  irregular  fiexibility  for 
the  purpose  of  producing  a lateral  pressure  on  the  teat  during  the  exhausting 
action  of  the  pump.  At  one  or  more  portions  of  its  side  the  sockets  were 
of  reduced  thickness  and  greater  fiexibility  than  at  intermediate  points  in 
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the  same  tranverse  plane  or  planes.  Both  apparatus  were  no  doubt  on  the 
crude  side,  but  they  suggested  the  suction  pump  idea,  and  it  has  been  along 
this  line  that  success  in  the  mechanical  milker  has  lain.  Durand  brought 
out  improvements  on  his  early  machine  in  1885  and  1887.  The  1885 
machine  had  two  handles,  one  fixed  and  the  other  stationary,  to  steady  the 
machine.  The  former  also  operated  the  diaphragm  of  the  teat  cups  with  a 
direct  pull.  The  principal  alteration  involved  in  the  1887  machine  was  in 

the  construction  of  the 
teat  cup.  The  teat 
cup  was  now  made 
cylindrical,  had  a 
fiexible  wall,  with 
reinforcing  rings 
arranged  at  intervals 
in  its  length,  whereby 
the  portions  of  the 
wall  between  the  rings 
exerted  a lateral  pres- 
sure upon  the  teats. 
The  top  ring  was  of 
rigid  material,  and  had 
an  interval  flange  for 
fitting  snugly  around 
the  base  of  the  teat. 
There  was  an  inner 
flexible  cup  open  at 
the  lower  end,  and 
supported  by  resting 
at  its  upper  end  upon 
the  teat  cup  or  socket, 
whereby  the  inner  cup 
might  be  readily  re- 
moved by  drawing  it 
downwards. 


Scottish  Inventors 

TAKE  THE  LeAD. 


Encouraged  no 
doubt  by  the  apparent 
success  of  these  early 

Fig.  l.-Milkiiig  Machine.  workers,  several  other 

American  inventors 

entered  the  field.  About  the  same  time,  milking  machines,  as  a practical 
reality,  also  began  to  again  engage  the  attention  of  Scottish  inventors, 
most  of  whom  were  quick  to  recognise  that  if  the  natural  method 
of  obtaining  milk,  adopted  by  the  young  of  all  milk-producing  animals, 
was  the  correct  one  (and  who  could  doubt  it  ?),  it  was  evident  that 
suction  applied  in  some  suitable  manner  was  the  correct  principle  on 
which  to  proceed  in  a milking  machine.  Accordingly  the  Scottish  in- 
ventors set  to  work  on  these  lines,  and  the  history  of  milking-machine 
development  since  has  been  almost  entirely  a Scottish  one.  One  of  the 
first,  if  not  the  very  first,  machines  of  this  class  to  be  produced  in  Scot- 
land was  that  of  Gray  and  Nicholson  of  Stranraer,  and  this  was  followed 
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in  1891  by  that  of  Mr.  Murchland  of  Kilmarnock.  In  both  of  these 
machines  the  suction  was  applied  to  the  animal’s  teats  without  inter- 
mission, and  on  this  account  there  was  a disposition  to  congestion  of  the 
teats  and  udders  of  the  cows,  the  flow  of  milk  being  ultimately  interrupted. 
Attempts  were  made  to  remedy  this  evil  by  at  least  one  of  these  inventors, 
but  they  were  superseded  by  the  1895  invention  of  Dr.  Alexander  Shiels  of 
Glasgow,  who  at  that  time  was  devoting  his  attention  to  milking  machines. 
Dr.  Shiels  having  patented  a system  of  intermittent  suction  and  release 
known  as  pulsation,  a company  was  formed  in  Glasgow  for  its  development. 
This  resulted  in  the  production  of  the  Thistle  Mechanical  Milking  Machine. 
As  the  name  implies,  all  the  moving  parts  of  this  apparatus  were  operated 
by  mechanical  means  as  distinct  from  hand  power  and  pneumatic  means, 
the  former  being  a distinguishing  feature  in  most  of  the  earlier  machines. 
In  this  mechanical  machine  the  pulsator  had  to  be  placed  near  the  motive 
power  for  the  purpose  of  actuating  the  mechanism,  and  this  often  could 
only  be  conveniently  arranged  at  a considerable  distance  from  the  cow 
byres  and  the  animals  to  be  milked,  and  as  this  necessitated  a considerable 
range  of  tubing,  it  entailed  a great  waste  of  power,  besides  contaminating 
the  milk  in  consequence  of  the  large  volumes  of  air  which  were  transmitted 
through  the  tubes  for  the  purpose  of  effecting  the  release  of  the  suction  in 
the  teat  cups.  The  long  length  of  tubing  necessary  was  also  of  course 
difficult  to  keep  clean.  While  this  machine  did  its  work  fairly  well  in  the 
hands  of  careful  users — we  believe  a few  of  them  are  still  working — it  did 
not  gain  favour  owing  to  the  drawbacks  mentioned.  In  addition  there  was 
the  great  cost  of  production.  The  result  was  that  the  Thistle  Mechanical 
Milking  Machine  Company,  having  expended  its  capital  in  the  development 
of  the  machine,  went  into  liquidation. 

The  Laweence-Kennedy  Machine. 

The  next  step  in  the  process  of  the  evolution  of  the  milking  machine 
is  interesting,  as  it  led  to  the  establishment  of  the  practicability  of  such 
machines.  Mr.  Eobert  Kennedy  of  Glasgow,  a man  of  considerable  ex- 
perience in  dairying,  having  been  a director  in  the  Thistle  Company,  and 
believing  in  the  possibility  of  a mechanical  milker,  took  up  the  matter  in 
association  with  his  friend  Mr.  Lawrence,  an  engineer,  also  of  Glasgow, 
who  had  spent  many  years  of  his  life  in  Denmark,  the  principal  dairying 
country  in  Europe,  and  indeed  in  the  world.  Their  labours  resulted  in  the 
now  well-known  Lawrence-Kennedy  Universal  Cow  Milker.  This  machine 
was  a success  from  the  very  first.  Constructed  on  a principle  not  hitherto 
employed  in  cow-milking  machines,  it  became  possible  by  this  method  to 
apply  the  milking  mechanism  direct  to  the  teat  cups,  this  being  exactly 
what  was  wanted.  Briefly  stated,  the  Lawrence-Kennedy  machine  consists 
of  a small  portable  apparatus  termed  a pulsator,  which  is  placed  on  the 
top  of  a specially  constructed  milk  pail  hermetically  sealing  the  same. 
Attached  to  the  pulsator,  which  milks  two  cows,  are  two  sets  of  flexible 
rubber  connections,  at  the  extremity  of  which  are  the  teat  cups  which  lead 
to  the  cow  {see  illustration).  By  another  flexible  connection  the  exterior 
of  the  milking  pail  is  put  in  communication  with  a vacuum  pipe  extending 
through  the  byre.  This  is  connected  with  an  air  exhauster,  by  which 
means  the  air  is  exhausted  from  the  pipes  and  the  pulsator  is  actuated. 
The  pulsator  in  its  turn  operates  the  teat  cups,  which  by  a series  of  con- 
tractions and  expansions  manipulate  the  cow’s  teats  in  the  same  manner 
as  a calf  sucking,  and  thereby  extract  the  milk  from  the  udder,  lodging 
it  in  the  pail.  One  of  these  pulsators  can  be  worked  alone,  but  two  or 
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any  larger  number  that  may  be  required  can  be  used  simultaneously. 
This  is  an  important  feature  in  the  machine,  for  by  the  addition  of  pulsa- 
tors  the  capacity  of  an  installation  can  be  easily  increased  at  any  time 
should  there  be  sufficient  vacuum.  Another  important  improvement  in 
the  machine  is  that  the  exhaust  air  having  a pipe  to  itself  cannot  injure 
the  milk.  Having  obtained  a fundamental  patent  for  their  system,  and 
having  acquired  control  of  the  Shiels  and  other  patents  relating  to  milking 
machines,  Messrs.  Lawrence  and  Kennedy  set  themselves,  in  association  with 
their  Australian  and  American  representatives,  to  place  on  the  markets 
of  the  world  various  modifications  of  their  apparatus.  These  may  be 
divided  into  two  classes,  the  Simplex  and  the  Duplex  types.  The  American 
productions  of  these  machines,  which  are  of  the  Simplex  type,  are  known 
as  the  Burrell-Lawrence-Kennedy  machines,  while  the  Australian  produc- 
tions, which  are  of  the  Duplex  type,  are  known  as  the  Lawrence-Kennedy- 
Gillies  machines.  Both  types  are  in  use  in  this  country,  and  give  equally 


Fig.  2. — Milking  Machine  in  Use. 


satisfactory  results,  the  difference  between  them  being  mainly  that  with 
the  Simplex  type  inflexible  teat  cups  can  be  employed,  while  with  the 
Duplex  type  a flexible  teat-cup  lining  is  indispensable.  When  there  is 
considerable  variation  in  the  sizes  of  the  teats  of  the  animals  comprising 
a herd,  the  Duplex  type,  having  greater  adaptibility  to  these  variations, 
is  recommended,  and  where  the  flow  of  milk  is  great  it  appears  this  type 
milks  rather  faster  than  the  Simplex,  but  both  are  doing  excellent  work, 
judging  from  the  many  testimonials  from  users  of  which  the  makers 
and  their  representatives  are  in  possession.  It  is  computed  that  about 
100,000  cows  in  different  parts  of  the  world  are  being  daily  milked  by 
these  machines  at  the  present  moment. 

Capacity  of  Machine. 

The  Lawrence-Kennedy  pneumatic  principle  being  adaptable  in  a variety 
of  forms,  experiments  were  made  to  determine  the  most  practical  form  for 
average  conditions.  This  resulted  in  what  is  now  known  as  the  Standard 
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Milker,  an  apparatus  capable  of  milking  two  animals  simultaneously.  With 
one  of  these  milkers  a pair  of  cows  can  be  milked  in  from  six  to  ten  minutes. 
A skilled  operator  being  capable  of  looking  after  three  to  four  milkers,  it 
is  possible  for  one  person  to  milk  from  thirty  to  forty  cows  in  one  hour. 
Under  certain  conditions  even  more  could  be  done.  A complete  installation 
of  these  machines  comprises  the  motive  power,  the  suction-producing 
apparatus,  pipes,  fittings,  etc.,  in  addition,  of  course,  to  the  milkers  them- 
selves, which  will  vary  in  number  according  to  the  number  of  cows  to  be 
milked  and  the  time  available  for  milking.  In  small  installations  an 
ordinary  horse  can  be  made  to  do  the  work  of  driving  the  machines ; in 
larger  installations  any  suitable  available  motive  power  can  be  employed, 
such  as  a steam-engine,  oil-engine,  water-wheel  or  turbine.  It  is  even 
possible  to  operate  the  machines  with  a steam  boiler  alone,  although  the 
makers  recommend  as  the  most  convenient  power  a good  oil-engine.  The 
cost  of  an  installation  varies  with  its  dimensions  and  local  conditions  from 
£40  to  £120  on  ordinary  farms. 

Within  the  past  few  months  (some  time  in  1907),  another  milking 
machine  was  placed  on  the  market  by  Messrs.  Wallace  of  Castle-Douglas. 
This  new  machine  is  operated  on  somewhat  the  same  principle  as  the 
Lawrence-Kennedy  one,  but  as  in  this  arrangement  a miniature  pulsating 
mechanism  is  applied  to  each  teat  cup,  the  mechanism  is  naturally  greatly 
multiplied  and  will  be  correspondingly  delicate  to  handle.  As  this  machine 
has  not  been  in  general  use  for  any  length  of  time  not  much  useful  informa- 
tion is  yet  available  in  regard  to  it,  but  those  who  have  seen  it  working 
speak  favourably  of  its  capabilities. 

Machine  v.  Hand  Milk. 

Many  conflicting  statements  have  been  published  as  to  the  effect  of 
mechanical  milking  on  both  the  quantity  and  quality  of  the  milk  yield. 
Some  maintain  that  the  effect  in  both  cases  is  good,  while  others  affirm  that 
the  quantity  is  affected.  The  fact,  however,  remains  that  many  users,  after 
years  of  experience,  unhesitatingly  testify  to  the  beneficial  effect  of  this 
method  of  milking  both  on  the  animal  and  the  milk  obtained,  the  yield 
being  both  increased  and  of  higher  and  purer  quality  than  that  obtained 
generally  by  hand-milking.  That  the  milking  machine  has  come  to  stay  is 
now  hardly  a question  for  conjecture.  Present  labour  conditions  all  over 
the  world  testify  to  the  growing  desire  of  many  to  be  relieved  of  the  tire- 
some and  rather  irksome  work  of  hand-milking,  while  modern  sanitary 
requirements  almost  demand  that  it  be  introduced  on  the  score  of  cleanliness 
alone.  One  thing  is  certain.  Milking  machines  will  enable  milk  to  be 
produced  in  quantity  in  districts  where  such  was  not  possible  before,  and  in 
this  way  they  are  almost  bound  to  bring  about  a revolution  in  dairy  farming. 


IVlilk  Records. — Some  cows  give  a much  greater  milk-yield  than 
others  of  the  same  breed  and  getting  the  same  food.  Similarly  some  cows 
yield  milk  which  is  much  richer  in  butter-fat  than  others  of  the  same  breed 
and  getting  the  same  food.  Thus,  while  the  average  milk-yield  in  a dairy 
herd  may  be  between  500  and  600  gallons  per  annum,  it  is  nothing  unusual 
to  meet  with  cows  whose  annual  milk-yield  may  run  from  800  to  1300 
gallons  or  even  more  per  annum.  In  the  same  way,  while  the  average  milk- 
yield  of  a dairy  herd  may  show  little  if  anything  over  3 ’5  per  cent,  or  even 
less  of  butter-fat,  it  is  not  at  all  unusual  to  meet  with  cows  of  the  same 
breed  and  getting  the  same  rations  whose  milk  may  show  up  to  4*5  per 
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cent,  of  butter-fat.  The  capacity  for  yielding  a large  quantity  or  a rich 
quality  of  milk,  or  both,  is  constitutional,  and  this  being  the  case  it  is  of 
course  hereditary.  Thus,  if  a cow  whose  annual  milk-yield  is  800  gallons 
or  over  be  mated  with  a bull  whose  dam  and  grandam  were  of  an  equally 
deep-milking  strain,  it  may  be  confidently  anticipated  that  the  female 
progeny  will  be  as  good  at  “ filling  the  luggie  ” as  she  is  herself.  In  every 
dairy  herd,  therefore,  where  breeding  is  carried  on,  it  should  be  the  aim  of 
the  owner  to  select  a bull  of  a deep-milking  strain  for  mating  with  his 
cows,  and  have  all  the  heifer  calves  dropped  by  his  best-milking  cows 
retained  for  breeding  and  milking  purposes,  the  cows  of  inferior  milk-yield 
being  got  rid  of  as  soon  as  possible.  This  is  precisely  the  way  in  which  all 
improvement  in  our  farm  live-stock  has  been  brought  about,  namely,  by 
putting  the  best  to  the  best  and  discarding  the  others  for  breeding  uses. 
In  this  case,  however,  the  object  of  the  improvement  is  the  production  of 
a race  of  heavy-milking  cows  rather  than  the  production  of  a race  of 
animals  distinguished  for  their  symmetry  and  showy ard  quality. 

It  is  most  important  that  the  owner  should  know  exactly  what  the 
milk-yield  of  every  cow  in  his  herd  is,  so  that  he  may  know  exactly  which 
cows  are  giving  a good  return  for  their  keep,  and  which  are  not.  The 
importance  of  this  may  be  noted  in  the  fact  that  a difference,  more  or  less, 
of  a quart  of  milk  per  day,  which  would  never  be  noticed  by  an  ordinary 
milker,  may  bulk  up  to  80  or  90  gallons  in  the  course  of  the  year’s  lactation 
period.  The  weighing  of  the  milk  of  each  cow  is  a very  ready  and  certain 
means  to  this  end,  a suitable  spring  balance — of  which  several  patterns  are 
in  use — is  set  in  the  byre  on  a tripod,  or  is  otherwise  fixed  up  in  a conveni- 
ent place,  and  as  each  cow  is  milked  the  milking  pail  is  hung  on  to  the 
handle  of  the  weighing  machine,  whose  index  hand  thereupon  records  the 
total  weight,  and  the  “ tare  ” of  the  pail  being  deducted  from  the  total  weight 
the  result  is  the  accurate  weight  of  the  milk  in  pounds  avoirdupois,  or  in 
gallons,  quarts,  pints,  gills,  according  to  the  figuring  on  the  index.  As  the 
weight  of  milk  averages  10^  lb.  per  gallon,  the  weight  in  pounds  avoirdu- 
pois can  be  readily  turned  to  its  equivalent  in  gallons  and  gills,  and  in 
practice  it  is  quite  common  to  divide  the  number  of  pounds  by  10  to  get 
the  equivalent  number  of  gallons.  Generally,  however,  the  weight  of  the 
milk  is  recorded  in  pounds  avoirdupois.  At  the  time  of  weighing  the 
weight  can  be  chalked  on  a blackboard  or  noted  on  a sheet  of  paper,  so 
that  the  weight  may  be  transferred  to  the  milk  record  book  at  leisure  after 
the  milking  is  over.  In  some  herds  the  milk-yield  of  every  cow  is  weighed 
and  noted  at  every  “meal” — as  each  separate  milking  is  often  called — 
but  in  ordinary  practice  it  is  found  sufficient  to  accurately  weigh  and 
record  the  daily  yield  of  each  cow  once  a week  or  once  a fortnight  as  the 
case  may  be,  the  mean  between  the  earlier  and  the  later  records  being 
taken  as  their  daily  milk-yield  during  the  interval.  The  butter-fat 
contents  of  the  milk  may  be  ascertained  by  means  of  the  Gerber  Butter- 
fat  Tester,  or  by  analysis  done  at  nominal  fees  by  the  agricultural 
colleges  {see  Milk). 

If  it  pays  the  dairy  farmer  or  cowkeeper  to  keep  cows  which  only 
give  an  average  yield  of  550  gallons  a year,  it  follows  as  a matter  of  course 
that  cows  getting  the  same  rations  but  yielding  from  800  to  1300  gallons 
a year  will  yield  ~a  vastly  increased  profit  to  their  owner.  It  was  only  to 
be  expected,  therefore,  that  steady  progress  along  the  line  of  increasing 
the  milk  productiveness  of  dairy  cows  would  have  been  the  order  of  the 
day.  Unfortunately,  however,  it  must  be  admitted  that,  although  Great 
Britain  is  undoubtedly  “the  stud  farm  of  the  world,”  so  that  foreigners 
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come  here  from  the  ends  of  the  earth  to  buy  pedigreed  stock  for  the 
purpose  of  grading  up  their  native  stock,  yet  at  the  same  time  any  marked 
progress  in  the  way  of  increasing  the  milk  productiveness  of  dairy  cows 
has  been  of  comparatively  recent  years.  There  were  various  causes  which 
accounted  for  this.  For  one  thing,  a vast  proportion  of  those  who  are 
engaged  in  dairying  are  not  breeders,  but  simply  buy  cows  “ at  the  drop  ” 
in  the  open  market,  force  them  at  the  hardest  with  stimulating  food  for 
a year  or  even  less,  and  then  send  them  off  to  the  fat  market.  The  breeders 
of  these  cows  have  no  great  inducement  to  aim  at  increasing  the  milk 
productiveness  of  their  cows,  for  as  they  sell  their  cows  to  dealers  their 
assurances  in  regard  to  the  milk-yield  of  the  animals  would  not  count  for 
much,  as  the  dealer  gives  preference  to  a cow  with  a good  frame  and  a good 
big  bag  or  udder,  though  the  latter  is  not  always  a reliable  indication  of 
a large  yield  of  milk.  For  another  thing,  many  owners  of  breeding  herds 
had  the  idea  that  “ medium  things  were  always  best,”  as  cows  which  showed 
a very  heavy  yield  of  milk  would  very  soon  “ break  down,”  besides  being 
much  more  liable  to  contract  such  diseases  as  milk  fever  or  tuberculosis. 
There  was  also  a very  general  idea  that  the  milk  of  a heavy-yielding  cow 
was  generally  of  inferior  quality  in  point  of  butter-fat.  Besides,  these 
owners  of  breeding  stocks  for  dairy  purposes  were  often  smitten  by  the 
rage  for  pedigree,  and  bought,  at  high  prices,  animals  of  high  breeding 
without  taking  care  to  make  sure  that  the  high-bred  and  high-priced 
animals  which  they  bought  as  bulls  were  of  good  milking  strains.  Many 
a breeding  dairy  herd  has  been  prejudicially  affected  in  its  milk-yield 
through  the  use  of  high-bred  and  high-priced  pedigreed  bulls,  for 
undoubtedly  in  many  herds  of  high-bred  pedigreed  stock  the  production  of 
milk  is  held  to  be  of  secondary  importance  in  comparison  with  symmetry, 
style,  and  showyard  points.  Besides,  a great  many  dairy  cows  were  originally 
bred  by  small  holders  who  could  not  afford  to  keep  a bull  for  themselves, 
and  had  to  put  their  cows  to  such  bulls  as  could  be  conveniently  got. 

In  recentyears,  however,and  especially  since  the  twentieth  century  began, 
a much  better  knowledge  on  this  subject  has  been  widely  diffused  among 
farmers.  They  have  had  before  them  the  experience  of  Denmark,  where 
butter-making  is  the  staple  industry,  and  practically  every  landholder,  great 
or  small,  is  a breeder  of  dairy  stock,  and  there  the  process  of  selection  for 
milk  production  has  been  so  thorough  and  so  successful  that  the  milk-yield 
of  the  Danish  cows  has  been  immensely  increased.  Indeed,  it  is  said — and 
many  thoroughly  practical  visitors  to  Denmark  have  confirmed  the  state- 
ment— that  a careful  record  is  there  kept  of  the  milk-yield  of  every  cow,  and 
that  the  great  majority  of  the  dairy  cows  in  Denmark  show  milk  records  of 
800  to  1100  gallons  per  annum.  In  the  dairy  districts  of  America  also  the 
same  system  of  carefully  recording  the  milk-yield  of  every  cow  and  of 
breeding  for  milk  production  has  been  carried  out,  and  there  “ a 10,000  pound 
bull  ” is  always  in  great  demand,  while  a cow  with  a certified  milk  record  of 
10,000  pounds — or  in  round  figures  1000  gallons — is  justly  reckoned  worth 
double  the  price  of  a 5000  pound  cow.  In  our  own  country  many  owners 
of  pedigreed  herds  have  kept  and  published  the  milk  records  of  their  cows, 
and  whenever  any  cows  with  certified  records  of  high  yields  of  milk  have  come 
into  the  market  they  have  never  failed  to  realise  high  prices.  In  1903  the 
Highland  and  Agricultural  Society  of  Scotland  offered  a grant  to  various  local 
societies  for  the  establishment  of  milk  record  societies  in  the  dairy  districts. 
In  doing  so  the  Scottish  National  Agricultural  Society  was  acting  under  the 
inspiration  of  Mr.  John  Speir  of  Newton  Farm,  Glasgow  who  had  unbounded 
faith  in  the  milk  record  system,  and  took  an  active  part  in  the  work 
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involved.  At  first  there  was  a good  deal  of  doubt  as  to  whether  the  milk 
records  scheme  would  be  a success,  but  that  doubt  was  soon  dissipated,  as 
the  number  of  societies  who  wanted  to  participate  in  that  grant  was  greater 
than  could  be  dealt  with.  The  grant  was  continued  for  five  years  with  ever- 
increasing  success,  and  then,  in  1908  the  scheme  was  taken  over  by  the 
Ayrshire  Herd-Book  Society,  which  provided  that  cows  yielding  1000 
gallons  per  annum  and  upwards  should  be  eligible  for  entry  in  an  appendix 
to  the  herd-book.  Mr.  Speir’s  annual  reports  and  scheme  have  been 
published  in  the  volumes  of  Transactions  of  the  Society  from  1904-1908, 
and  they  show  clearly  that  many  cows  have  continued  year  by  year  to  show 
milk-yields  of  over  1000  gallons,  and  so  far  from  these  cows  breaking  up 
prematurely  through  their  heavy  milk  production,  some  of  them  are  in  their 
“ teens,”  and  have  in  many  cases  their  daughters  and  granddaughters  in  the 
herd  with  them,  and  showing  similar  heavy  yields.  His  reports  have  also 
shown  that  so  far  from  the  milk  of  heavy -yielding  cows  being  of  an  inferior 
quality,  the  very  opposite  is  the  case.  In  the  spring  of  1908  there  was  a 
dispersion  sale  of  the  Ayrshire  herd  of  Mr.  James  Dunlop,  Midland, 
Fenwick,  Ayrshire,  who  had  been  one  of  the  pioneers  of  the  milk  record, 
system,  and  had  bred  his  stock  constantly  with  a view  to  a high  rate  of  milk 
production.  The  milk  record  of  each  cow  was  set  forth  in  the  catalogue  of 
sale,  and  the  result  was  that  the  cows  of  high  records  sold  at  correspondingly 
high  prices,  while  the  calves,  both  male  and  female,  with  a good  “ milk 
pedigree,”  sold  at  prices  which  were  accounted  fabulous,  the  sale  being 
probably  the  dearest  ever  held  of  Ayrshire  stock.  The  great  advantages  of  milk 
records  have  now  been  fully  demonstrated,  and  steady  progress  along  the 
line  of  increasing  the  milk  production  of  dairy  cows  may  be  confidently 
anticipated. 

IVI ilk  — Sterilisation  and  Pasteurisation,— When 
the  great  French  savant  Pasteur  was  working  upon  the  diseases  of  beer  and 
wine,  he  found  that  these  were  due  to  micro-organisms.  He  had  discovered 
that  by  boiling  a liquid  the  bacteria  it  contained  were  mostly  killed.  It 
occurred  to  him  that  if  these  liquids  could  be  heated,  the  micro-organisms 
might  be  destroyed  and  the  liquids  preserved  from  decomposition  or 
change.  But  it  was  not  possible  to  heat  alcoholic  liquids  to  a temperature 
of  boiling  water  (212°  Eahr.),  as  this  would  expel  all  the  alcohol  and  ruin 
the  liquid.  So  he  tried  the  effect  of  heating  to  lower  temperatures,  and 
discovered  that  many  micro-organisms  were  destroyed  at  temperatures 
much  below  that  of  boiling  water.  In  most  cases  the  organisms  which 
caused  trouble  were  destroyed  at  a temperature  of  about  160°  Eahr.  Thus 
the  practice  of  heating  liquids  to  a temperature  sufficient  to  kill  a 
particular  organism  which  caused  trouble  came  into  vogue,  and  took  the 
name  of  Pasteurisation,  from  its  discoverer  Pasteur.  It  became  known 
by  degrees  that  a temperature  ranging  between  160°  and  170°  Eahr.  was 
sufficient  to  kill  most  growing  organisms.  Hence  arose  the  two  terms 
Pasteurisation  and  Sterilisation — the  first  to  designate  the  heating  of 
a liquid  to  a temperature  of  160°  to  170°  Eahr.,  and  the  other  to  designate 
its  being  heated  to  the  boiling-point  (212°  Eahr.)  or  higher,  which  was 
supposed  to  kill  all  micro-organisms,  and  so  render  the  liquid  sterile. 

Pasteurisation,  however,  does  not  merely  depend  on  the  temperature  to 
which  the  liquid  is  raised,  but  also  on  the  time  during  which  the  liquid  is 
kept  at  this  temperature.  Taking  the  pasteurising  temperatures  to  range 
between  160°  and  180°  Eahr.,  we  may  roughly  say  that  if  heating  to  180° 
Eahr.  for  two  to  three  minutes  is  sufficient,  one  more  minute’s  heating  is 
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necessary  for  each  degree  of  temperature  below  this.  Thus  at  170°  Eahr. 
the  liquid  must  be  heated  for  twelve  minutes  at  160°  Eahr.  for  twenty-two 
minutes  to  ensure  efficient  pasteurisation. 

As  regards  sterilisation,  it  was  discovered  that  even  raising  the  liquid  to 
the  boiling-point  did  not  render  it  sterile,  for  if  any  spore-forming  organisms 
were  present  the  spores  survived  this  temperature,  and  subsequently 
developed  into  live  bacteria  which  would  grow  in  the  liquid.  It  was  then 
suggested  that  to  sterilise  a liquid  it  must  be  heated  twice  to  the  boiling- 
point.  This,  as  a rule,  may  be  taken  to  render  most  liquids  sterile.  But 
unfortunately  it  does  not  always  render  milk  sterile.  At  certain  periods 
of  the  year,  or  from  certain  farms,  and  especially  when  cows  are  on  clover, 
I have  myself  had  samples  of  milk  which  even  when  twice  raised  to  the 
boiling-point  under  the  most  perfect  laboratory  conditions  still  contained 
bacteria,  which  subsequently  developed  at  a favourable  temperature. 
Under  the  conditions  which  exist  in  practice,  the  sterilisation  of  milk  on 
a large  scale  is  therefore  seldom  complete,  and  the  majority  of  samples  of 
so-called  sterilised  milk  which  I have  examined  in  my  laboratory  have 
been  found  to  be  far  from  sterile.  Indeed,  in  some  cases  where,  owing  to 
their  assumed  safety,  the  bottles  have  been  kept  for  a long  period  and  the 
milk  then  consumed,  I have  known  it  produce  most  severe  illness  and 
poisoning.  Such  milk  does  not  curdle  or  go  sour,  hence  there  is  nothing  in 
its  appearance  to  indicate  that  it  is  not  safe  to  drink.  For  this  reason  and 
for  others  which  will  be  stated  subsequently  in  this  article,  I am  opposed 
to  the  general  use  of  sterilised  milk,  and  where  it  is  made  for  consumption 
it  should  be  imperative  that  the  maker  place  upon  each  bottle  the  date 
when  it  was  sterilised,  so  that  the  public  might  learn  to  drink  it  within 
a reasonable  time  of  its  preparation. 

As  it  is  certain  that  the  higher  the  temperature  to  which  milk  is  heated 
the  more  certain  are  we  to  destroy  the  bacteria  present,  it  would  seem 
desirable  to  at  once  heat  the  milk  to  boiling-point.  But  a difficulty  arises, 
namely,  that  the  higher  the  temperature  to  which  milk  is  heated  the  more 
pronounced  becomes  a peculiar  flavour  produced  in  the  milk,  which  has 
been  variously  described  as  a burnt  taste  or  boiled  flavour.  Every  house- 
wife knows  that  this  flavour  is  far  more  pronounced  if  milk  be  boiled  in 
a metal  saucepan  than  if  it  be  heated  in  a glazed  vessel,  wffiile  it  is  still 
better  to  place  the  milk  in  a porcelain  vessel  and  immerse  this  in  water 
which  is  gradually  brought  to  the  boil.  The  milk  may  in  this  way  be 
heated  to  a considerable  temperature  without  acquiring  a burnt  flavour. 
But  if  milk  comes  in  direct  contact  with  a heated  surface  it  acquires  this 
burnt  flavour.  It  is  supposed  to  be  due  to  the  fact  that  some  milk  clings  to 
the  heated  surface,  that  this  portion  becomes  super-heated  and  burnt,  and 
so  gives  a burnt  flavour  to  the  whole.  This  undoubtedly  is  the  cause.  The 
albumen  which  is  present  in  the  milk  is  precipitated  out  of  the  milk  by  the 
heat  and  clings  to  the  heating  surface,  thus  giving  rise  to  all  the  trouble. 
Hence  in  all  apparatus  which  is  intended  for  the  heating  of  milk  three 
things  are  required — first,  that  the  milk  shall  not  come  in  direct  contact 
with  a super-heated  surface ; secondly,  some  mechanical  means  of  prevent- 
ing any  precipitated  milk  solids  clinging  to  the  sides  of  the  vessel  in  which 
the  milk  is  heated ; and  lastly,  some  means  of  ensuring  that  the  milk  shall 
be  kept  uniformly  at  the  desired  temperature  for  a sufficient  time  for  the 
bacteria  to  be  destroyed. 

It  will  not  be  necessary  or  possible  to  describe  the  various  machines 
which  have  been  invented  for  the  pasteurising  and  sterilising  of  milk. 
Some  are  intended  to  treat  the  milk  in  bulk,  others  to  treat  it  after  it 
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has  been  placed  in  bottles.  In  either  case  it  is  essential  that  the  machines 
should  carry  out  the  three  principles  which  have  already  been  laid  down. 
Beyond  efficiency  in  those  respects,  it  is  simply  a question  of  outlay  and 
cost  of  working  which  the  purchaser  has  to  consider.  All  the  principal 
dairy  supply  and  outfit  companies  make  pasteurising  and  sterilising 
apparatus  a speciality. 

Milk,  cream,  and  separated  milk  may  all  be  pasteurised  or  sterilised  by 
these  machines. 

The  object  of  pasteurisation  in  dairying  is  twofold.  First,  it  is  intended 
to  ensure  the  freedom  of  the  milk  or  its  products  from  disease  germs ; and 
secondly,  to  enable  a better  product  to  be  obtained  by  destroying  any  taint- 
producing  germs  which  may  be  present  in  the  milk ; then,  by  inoculating 
the  milk  with  a pure  culture  of  bacteria  known  to  have  beneficial  effects 
upon  it,  one  can  ensure  the  growth  of  these  bacteria  in  the  milk  rather 
than  of  undesirable  bacteria.  The  pure  culture  used  for  this  purpose, 
whether  it  be  for  the  production  of  butter  or  cheese,  is  called  a “ starter.” 

Prolonged  heating  to  a temperature  of  160°  Fahr.  is  destructive  of 
nearly  every  disease  germ  likely  to  be  present  in  milk.  But  prolonged 
heating  is  most  difficult  to  ensure;  hence  it  is  general  to  raise  the 
temperature  to  180°  Fahr.  If  the  milk  be  submitted  to  this  temperature 
for  only  a short  time  it  will  be  effectively  pasteurised.  There  is  another 
advantage  about  this  temperature  of  180°  Fahr.  Fresh  milk  contains  a 
chemical  ferment  or  enzyme,  which  causes  it  to  produce  a distinct  chemical 
change  when  mixed  with  hydrogen,  peroxide,  and  a solution  of  a chemical 
compound  known  as  para-phenylene-diamine ; the  milk  is  coloured  blue 
or  faint  violet.  If  the  milk  is  heated  to  180°  Fahr.  the  enzymes  are 
destroyed  and  this  colour  is  not  produced.  In  Denmark  it  is  therefore 
made  compulsory  to  heat  all  separated  milk  to  this  temperature  of  180° 
Fahr.,  so  as  to  ensure  the  destruction  of  disease  germs,  more  especially  of 
tubercle  bacilli.  Milk  or  separated  milk  so  heated,  even  if  it  comes  from 
cows  suffering  from  tuberculosis,  may  be  consumed  with  impunity  by  man 
or  live  stock.  It  is  not  necessary,  as  some  farmers  have  done,  to  throw 
away  milk  from  tuberculous  cows,  even  though  they  may  be  suffering  from 
tuberculosis  in  the  udder ; but  if  the  milk  be  sterilised  it  may  be  used  on 
the  farm. 

Milk  which  is  sterilised  still  throws  up  its  cream  with  great  rapidity, 
and  this  cream  will  not  subsequently  go  back  into  the  milk  upon  shaking. 
Hence,  if  the  milk  is  intended  for  sale,  it  is  necessary  that  before  being 
sterilised  the  milk  should  be  homogenised  or  passed  through  a machine 
which  breaks  down  the  fat  globules  into  very  minute  particles,  which  do 
not  subsequently  coalesce.  The  pasteurisation  of  milk  for  butter-making 
has  rapidly  become  very  general,  but  it  remains  an  undoubted  fact  that 
better  flavoured  butter  is  yet  made  from  cream  which  has  not  been 
pasteurised,  than  from  that  which  has.  We  do  not  yet  know  what  are  the 
bacteria  or  factors  on  which  the  flavour  of  butter  depends.  The  pasteurisa- 
tion of  milk  for  cheese-making  has  only  been  carried  out  so  far  on  an 
experimental  scale.  The  process  affects  the  milk  so  that  the  rennet  does 
not  act  upon  it  in  the  same  way  as  upon  fresh  milk.  The  object  is  to  be 
able  to  deal  with  milk  containing  a taint,  but  I am  of  opinion  that  the 
cheese-maker  will  ever  have  to  depend  upon  the  freedom  of  his  milk  from 
taint  rather  than  upon  pasteurisation.  The  action  of  pasteurisation  on  the 
milk  required  for  cheese-making  is  partly  overcome  by  adding  lime  in  some 
soluble  form  to  the  milk  after  pasteurisation. 

The  chemical  changes  which  take  place  in  milk  when  it  is  heated  are 
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complicated  and  not  as  yet  well  understood.  As  already  stated,  the 
albumen,  which  in  milk  is  in  a soluble  form,  is  acted  on  by  the  heat  and 
precipitated  in  exactly  the  same  form  as  the  white  of  an  egg  curdled  by 
boiling.  Thus  from  being  in  the  form  of  an  easily  absorbed  material,  and 
one  which  is  probably  easily  digested  by  children,  it  is  rendered  insoluble 
and  most  probably  also  indigestible.  In  addition,  a change  takes  place  in 
the  mineral  constituents  of  the  milk,  and  some  of  the  lime  salts  and  of  the 
phosphates  are  precipitated;  the  milk  also  appears  to  be  thus  rendered 
indigestible,  while  infants  fed  upon  boiled  milk  are  known  to  suffer  from 
rickets,  owing  to  a deficiency  of  the  lime  and  phosphates  in  their  food. 
Lastly,  heating  destroys  the  enzymes  in  the  milk ; in  the  words  of  a great 
Erench  doctor,  it  destroys  the  vitality  of  the  milk,  and  this  appears  to 
render  infants  fed  upon  it  subject  to  a particular  disease  somewhat  similar 
to  scurvy.  For  this  reason  there  is  a growing  conviction  in  the  medical 
profession  that  the  feeding  of  infants  on  pasteurised  or  sterilised  milk  is 
a mistake. 

If,  then,  it  is  necessary  for  infants  to  have  fresh  milk,  it  is  evident  that 
this  milk  must  be  clean  and  free  from  disease  germs,  and  it  is  mainly  this 
consideration  which  has  caused  the  present  universal  demand  for  a clean 
milk  supply. 


IVIoIe. — To  the  superficial  observer  the  life  of  the  mole  must  appear 
to  be  a most  monotonous  one.  Seldom  seen  above  ground,  it  lives  and 
thrives  underneath,  earthworms  constituting  its  staple  food.  Strange  as 
it  may  appear,  no  earth  is  ever  found  in  the  stomach  of  the  mole,  though, 
as  every  schoolboy  who  has  dug  worms  for  baiting  fish  hooks  is  aware, 
when  newly  dug  they  are  gorged  with  earth.  How  then  does  the  mole 
swallow  worms  without  earth  ? The  operation  is  an  interesting  one ; the 
worm  is  seized  by  the  head,  and  with  its  fore  feet,  or  rather  hands,  as  they 
are  more  like  hands  than  feet,  the  mole  strips  it  downwards,  thus  getting 
rid  of  the  earth  before  devouring  it.  As  all  animals  are  fitted  for  their 
particular  mode  of  existence,  the  structure  of  the  mole  indicates  that  it  has 
been  destined  to  live  wholly  under  the  ground.  Doomed  to  such  an 
existence,  it  might  be  expected  that  this  animal  would  have  a wretched  and 
miserable  appearance.  The  very  opposite,  however,  is  the  case,  as  no 
creature  has  a more  sleek  or  glossy  skin,  or  is  found,  at  all  seasons  and  in 
all  circumstances,  so  fat  and  in  such  good  condition.  In  the  never-failing 
law  of  nature,  the  mole  is  fitted  with  a close  dense  fur,  doubtless  with  the 
view  of  averting  injury  to  the  skin  by  coming  in  contact  with  sharp  stones 
in  its  subterranean  wanderings.  This  beautiful  fur  has  not  till  lately 
been  regarded  as  an  article  of  commerce.  In  recent  years,  however,  it  has 
become  quite  a rage,  and  mole-skin  jackets  are  worn  by  many  of  our  lady 
leaders  of  fashion.  To  such  an  extent  is  the  demand  for  skins,  that  mole- 
catchers  reap  a rich  harvest  by  supplying  furriers. 

Whether  moles  are  the  friends  or  foes  of  the  farmer  has  long  been  a 
controverted  point,  and  many  are  of  opinion  it  is  still  unsolved.  There  are 
those  who  believe  that  every  creature  has  its  use,  and  no  less  an  authority 
than  James  Hogg,  the  Ettrick  Shepherd,  wrote  very  strongly  against  the 
destruction  of  moles.  He  said : ‘‘  The  most  unnatural  of  all  persecutions 
that  ever  was  raised  in  a country  is  that  against  the  mole — that  innocent 
and  blessed  little  pioneer,  who  enriches  our  pastures  annually  with  the 
first  top-dressing,  dug  with  great  pains  and  labour  from  the  fattest  of  the 
soil  beneath.”  Ho  doubt  Hogg’s  opinions  are  entitled  to  respect,  but  more 
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recent  observers  take  an  opposite  view.  The  operation  of  the  mole  on  the 
hills  and  glens  in  proximity  to  his  home  among  the  “ Dowie  dens  o’  Yarrow,” 
where,  doubtless,  he  made  his  observations,  has  been  carefully  studied.  In 
the  Douglas  burn  and  its  tributaries,  the  workings  of  the  mole  are  most 
apparent.  Wherever  good  grazing  is  found  by  the  brook-sides,  there  mole- 
heaps  are  to  be  seen  in  incredible  numbers.  In  the  month  of  May,  when 
the  sward  has  become  green,  and  the  sweet  young  blades  of  grass,  so 
beneficial  to  the  nursing  ewes,  are  shooting  up,  mounds  of  earth  in  immense 
numbers  cover  a large  area  of  the  pasture.  In  course  of  time  they  get 
trampled  down  by  sheep,  and  eventually  become  green,  but  what  of  the 
grass  for  that  season  ? If  the  upheaval  of  mounds  was  limited  to  once  in  a 
long  series  of  years,  something  might  be  said  in  justification  of  top-dressing 
by  moles ; but  when  a large  area  of  the  richest  pasture  is  annually  covered 
by  heaps  of  earth,  the  injury  done  to  the  grazing  tenant  is  incalculable. 

Moles  make  their  nests,  like  the  field-mouse,  with  grass,  roots,  moss,  etc., 
and  breed  only  once  a year,  producing  from  four  to  seven  at  a litter.  It  is 
usually  in  the  month  of  July  that  young  moles  are  first  seen  beginning  to 
ramble  on  their  own  account.  When  full  grown  they  travel  long  distances, 
making  their  appearance  in  the  most  unexpected  places.  They  are  even 
known  to  swim  across  rivers  and  lakes  in  order  to  reach  “ pastures  new.” 
If,  therefore,  they  are  allowed  to  increase  without  check,  young  grass  suffers, 
and  when  they  tunnel  beneath  a row  of  young  turnips,  the  crop  for  that 
season  is  rendered  useless.  As  agriculturists  well  know,  reaping  machines 
and  especially  self-binders  are  frequently  thrown  out  of  gear  where  mole- 
hills are  numerous. 

That  the  presence  of  moles  is  detested  by  gardeners  goes  without 
saying.  When  the  mole  raises  his  “ hills  ” on  a neatly  formed  onion  bed, 
or  excavates  a tunnel  beneath  a row  of  peas,  the  ire  of  the  gardener  is 
naturally  excited,  and  vengeance  vowed  against  the  species. 

Moles  have  many  enemies,  notable  among  which  are  buzzards.  The 
weasel  also  pursues  them,  and  is  frequently  caught  in  mole  traps.  Many 
moles  fall  victims  to  the  fox,  as  is  seen  by  the  number  carried  to  the  cubs. 


Mosses.— Bogs. 


Motors. — See  Oil  and  Petrol  Engines. 


Moulds. — The  name  mould  is  applied  to  fungi  in  different  families. 
The  three  common  genera  that  come  under  the  name  are  Mucor,  Eurotium, 
Penicillium. 

Mucor  belongs  to  the  family  of  Phycomycetes  or  Algal  Fungi.  Some 
of  the  members  of  this  family  are  parasites  living  on  live  hosts,  these  hosts 
being  either  animals  or  plants ; but  many  others  are  Saprophytes,  that  is, 
they  live  on  decaying  organic  matter.  One  of  the  commonest  species  of 
the  latter  is  Mucor  mucedo,  the  so-called  white  mould,  known  as  a white, 
furry  growth  on  damp  bread,  jam,  fresh  horse-dung,  etc.  A second  common 
species  is  M.  stolonifer^  whose  mycelium  is  brown.  The  plant  or  fungus 
consists  of  a number  of  delicate  much-branched  threads  without  septa, 
and  containing  protoplasm  with  small  nuclei  and  globules  of  oil.  This 
plant  sends  fine  threads  down  into  the  substratum,  and  absorbs  food 
material  over  its  whole  surface. 
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Mucot  can  be  multiplied  in  various  ways.  1st.  Any  parts  of  the 
mycelium  broken  off  and  placed  in  suitable  conditions  can  grow  and 
branch  into  new  masses  of  mould.  2nd.  If  conditions  be  favourable  for 
the  fungus,  then  from  it  branches  are  sent  into  the  air.  Ttie  tip  of  each 
such  branch  swells  out  into  a round  sporangium  or  spore-sac,  inside  which 
arise  great  numbers  of  small  oval  spores  or  gonidia.  These  gonidia  are 
set  free  by  the  rupture  of  the  sac,  and  any  one  of  them  falling  on  a 
suitable  nidus  can  give  rise  to  a new  growth  of  mould.  3rd.  When  the 
environment  is  unfavourable,  we  get  another  mode  of  reproduction  known 
as  conjugation.  The  ends  of  two  branches  approach  one  another,  and 
their  end  portions  are  cut  off  by  partitions;  the  two  cut  off  ends  meet 
and  their  contents  fuse.  The  result  is  a cell  known  as  a zygospore.  This 
zygospore  with  two  protective  coats  is  a resting  stage ; after  a period  of 
rest  the  outer  coat  ruptures  and  a branch  grows  out  that  ends  in  a 
sporangium ; inside  the  sporangium  a number  of  spores  are  produced,  any 
of  which  on  escaping  can  give  rise  to  a new  mould. 

Certain  species  of  Mucot  can  in  a sugary  fluid  cause  alcoholic  fermenta- 
tion. A few  species  seem  to  be  pathogenic.  Some,  if  they  gain  entry  to 
fruits  by  a wound  or  bruise,  set  up  decay.  Care  should  therefore  be  taken 
not  to  bruise  fruits ; the  wrapping  of  individual  fruits  in  tissue  paper  is 
an  additional  means  of  protection.  Storage  of  fruit  in  cool,  dry  places  is 
a protection  against  moulds.  The  dipping  of  “tissues”  in  alcohol  by 
grocers  and  the  pouring  of  a little  alcohol  over  the  jam  as  practised  by 
housewives,  before  covering  the  jam  up,  are  protections  against  mould,  as 
any  mould  spores  falling  on  the  jam  are  killed  or  prevented  from 
germinating  by  the  alcohol. 

Two  other  common  moulds,  the  green  mould  Eurotium  aspergillus- 
glaucus,  and  the  blue  mould  Penicillium  glaiicum,  belong  to  the  family 
Ascomycetes  or  Sac  Fungi.  As  before,  the  plant  consists  of  a mass  of 
branching  threads,  but  here  the  threads  are  septate.  Asexual  multiplica- 
tion takes  place  by  means  of  spores  or  conidia.  In  the  green  mould  the 
conidia  are  jointed  off  from  a series  of  peg-like  outgrowths  borne  on  a 
rounded  head,  the  heads  being  at  the  extremities  of  aerial  branches.  In 
the  case  of  the  blue  mould  the  peg-like  outgrowths  that  give  off  the 
conidia  are  borne  not  on  a round  head,  but  on  a series  of  finger-like 
processes.  In  both  cases  the  conidia  may  be  shed  in  thousands,  and, 
falling  on  a suitable  medium,  bread,  fruit,  vegetables,  each  may  give  rise 
to  a new  mould.  In  exceptional  circumstances  Eurotium  and  Penicillium 
may  reproduce  themselves  sexually.  The  process  is  a complex  one.  After 
fertilisation  an  ascocarp  is  produced ; inside  this  are  asci  or  oval  sacs 
holding  spores.  The  spores  escape  by  the  rupture  of  the  ascocarp,  and 
each  can  give  rise  to  a new  mould.  In  certain  conditions  the  conidia  of 
Penicillium  give  rise  to  single  cells  that  resemble  cells  of  yeast,  and  can, 
like  yeast,  set  up  fermentation. 


IVl owing'  Machines. — The  mowing  machine  has  rendered  the 
scythe  almost  obsolete,  although  there  are  instances  where,  through  very 
rough  ground,  or  where  there  are  many  deep  drainage  grips  which  prevent 
the  free  use  of  the  machine,  where  the  scythe  still  has  to  be  depended  upon ; 
the  scythe  is  also  preferable  for  mowing  a seed  crop  of  clover,  because 
the  heads  are  kept  better  together.  With  these  exceptions  the  mowing 
machine  is  the  most  economical  to  use.  The  cutting  is  effected  by  a 
scissor-like  cut,  a knife  bar  carrying  a series  of  triangular  flat  blades  or 
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sections  being  made  to  reciprocate  rapidly  through  slots  in  fingers 
presenting  fiat  edges ; the  fingers  also  divide  the  crop  so  that  it  is  brought 
to  the  knife  bar  in  a suitable  position  to  be  cut  whilst  vertical.  It  is 
essential  that  the  speed  of  the  knives  be  great  enough  to  keep  the  crop  cut, 
or  it  would  be  shoved  forward,  and  cutting  would  be  done  with  the  crop 
leaning  from  the  knives,  and  therefore  not  effected  as  closely  as  it  might 
be.  To  some  slight  extent  this  occurs  always,  because  a pillar  of  cut  grass 
is  always  held  against  the  growing  crop  and  slightly  shoved  against  it 
before  it  clears  the  knife  bar ; when  the  crop  lies  in  the  direction  of  the 
draught,  this  is  very  marked  and  accounts  for  the  bad  work  done.  On  the 
reaping  machine  and  binder  sails  or  a reel  keep  the  knives  continually 
swept,  though  in  badly  laid  crops  they  are  not  wholly  effective.  On  corn- 
cutting  machines  the  attachment  of  a reel  is  simple  because  the  line  of  the 
cutter  bar  and  the  frame  is  constant,  whereas  the  necessity  for  low  cutting 
and  the  means  for  the  cutter  bar  to  adapt  itself  to  the  minor  inequalities  of 
the  surface,  and  further  means  to  raise  the  knife  rapidly  away  from  bigger 
obstacles,  render  it  necessary  to  have  a hinged  cutter  bar,  which  obviously 
does  not  always  keep  in  constant  line  with  the  frame  of  the  machine. 
Mowing  machines  are  therefore  not  made  with  a knife  clearing  reel,  and  it 
is  often  necessary  for  a workman  to  follow  with  a rake  to  clear  the  knives 
and  prevent  clogging.  The  difficulty  of  working  a reel  to  adapt  itself  to 
the  varying  position  of  the  cutter  bar  was  solved  by  Saunderson  of 
Bedford,  who  attached  the  reel  to  the  bar,  and  obtained  motion  from  a 
wheel  working  independently  from  the  main  machine,  and  driven  by 
contact  with  the  ground,  which  it  was  made  to  bite  by  a spring.  Under 
any  circumstances  the  grass  mower  requires  to  be  geared  more  speedily  than 
a corn  cutter,  to  prevent  clogging.  The  modern  method  of  cutting  is  by  no 
means  an  ideal  one,  though  it  is  effective  practically ; but  it  is  heavy  in 
draught ; and  it  is  not  at  all  unreasonable,  with  the  ease  with  which  high 
speed  gears  are  now  constructed,  that  a very  much  lighter  machine,  cutting 
far  more  easily  and  without  the  friction  of  the  “ scissor  cut,”  could  be 
constructed ; and  the  minds  of  inventors  are  directed  towards  this  at  the 
present  time. 

The  frame  of  the  mowing  machine  is  carried  on  two  travelling  wheels, 
from  which  motion  to  the  gearing  is  imparted ; levers  for  adjusting  the 
position  of  the  finger  bar  or  cutter  bar  are  also  attached  to  the  frame ; as 
cutting  is  the  sole  object  of  the  mower,  there  is  no  need  for  subsidiary 
working  parts  as  in  the  binder,  which  performs  many  intricate  operations 
beyond  the  mere  cutting.  Pole  draught  is  employed  practically  always 
except  in  the  case  of  one-horse  machines.  In  all  well-constructed 
machines  ball  or  roller  bearings  are  employed  wherever  practicable. 
Machines  are  made  with  open  and  with  enclosed  gear ; and  motion  is  taken 
from  rim,  nave,  or  axle  gears ; the  objection  to  open  rim  gear,  which 
applies  to  reaping  machines  used  on  dirty  arable  land,  does  not  apply  to 
mowers  used  on  grass  land.  As  the  mower  must  always  keep  its  track  cut 
clear,  both  travelling  wheels  must  possess  driving  power,  or  on  turning  at 
the  ends  it  would  block ; and  if  the  two  wheels  were  working  unrelieved  in 
opposite  directions  or  at  different  speed,  cogs  would  be  torn  out,  therefore 
provision  has  to  be  made  by  inserting  ratchet  escapements  which  allow  the 
wheels  to  automatically  adjust  themselves.  As  the  speed  of  the  knife  must 
be  great,  multiplying  gear  has  to  be  supplied,  and  this  is  arranged  according 
to  the  nature  of  the  driving  gear ; but  it  is  essential  that  the  driving 
spindle  shall  be  so  placed  that  the  connecting  rod  or  pitman  shall  run  in 
easy  alignment  with  the  knife ; and  the  under  frame  must  be  convenient  to 
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change  from  one  position  to  another  without  the  cutting  motion  being 
impeded.  Makers  of  modern  machines  have  devised  very  clever  and 
ingenious  attachments  to  effect  the  necessary  adjustability  as  circumstances 
arise,  and  by  hand  or  foot  levers  to  place  the  working  under  the  easy  control  of 
the  driver,  however  quickly  obstacles,  which  would  imperil  the  machine, 
may  appear. 

Mowing  machines  are  generally  constructed  so  'that  a reaping  attach- 
ment may  be  applied ; this  consists  of  a rack  for  collecting  the  sheaf,  with 
a suitable  lever  to  raise  or  lower  the  rack,  corn  dividers,  and  a seat  placed 
conveniently  near  to  the  rack  for  the  operator  to  control  the  sheafing,  as  in 
this  form  it  is  a manual  delivery  machine. 

Messrs.  Harrison  and  M‘Gregor  supply  a pea-cutting  attachment,  which 
has  proved  distinctly  useful.  The  finger  bar  is  fitted  with  ear  lifters  as 
used  to  lift  the  ears  of  fallen  grain  crops;  and  above  the  finger  bar  is 
placed  a rotary  rake  with  curved  tines  set  back  from  the  line  of  draught ; 
these  clear  the  knives  of  the  haulm.  The  peas  should  be  wadded 
immediately  behind  the  machine  to  clear  a track  for  the  next  round. 


IVl  U i r III.  — Bee  Hsemoglobinuria. 


Mules  and  Hybrids. — During  the  second  half  of  the  nineteenth 
century  the  word  hybrid  was  usually  applied  to  crosses  between  two  species. 
Now,  however,  following  Mendel,  naturalists  speak  of  crosses  between  closely 
related  varieties  as  hybrids. 

The  term  hybrid  being  now  widely  used  for  fertile  crosses  between 
varieties,  mule  (Latin  mulus)  will  probably  be  used  more  than  ever  to 
designate  crosses  between  species,  more  especially  crosses  which  are  sterile. 
The  word  mule  is  especially  associated  with  a cross  between  a male  ass  and 
a mare,  but  it  has  long  been  applied  to  crosses  between  birds.  Although 
some  crosses  between  distinct  species  are  fertile,  the  word  mule  usually 
suggests  infertility. 

Though  hybrid  wild  plants  are  common  and  hybrid  wild  birds  are 
occasionally  met  with,  hybrid  wild  mammals  are  extremely  rare,  and 
probably  only  produced  under  very  exceptional  circumstances. 

Equine  Mules. 

(1)  Hybrids  between  the  common  ass  {E.  asinus)  and  the  horse  {E. 
cahallus).  In  all  probability  mules  (hybrids  between  a male  ass'  and 
domestic  mares — a hybrid  between  a male  horse  and  she-ass  is  known 
as  a hinny)  were  bred  either  intentionally  or  by  accident  soon  after 
the  ass  and  horse  were  first  domesticated.  In  Genesis,  Anah  is  said 
to  have  found  “ mules  in  the  wilderness  as  he  fed  the  asses  of  Zibeon,” 
but  commentators  think  the  word  yemin  cannot  possibly  mean 
mules. 

It  is,  however,  admitted  that  Absalom  was  riding  on  a mule  when  he 
was  caught  “ by  the  head  ” in  the  forest  of  Ephraim,  and  that  even  before 
the  time  of  David  mules  were  common  in  Arabia. 

Nubia  having  been  the  ancestral  home  of  the  ass,  mules  naturally  soon 
made  their  appearance  in  Egypt,  and  in  Greece  at  a very  early  period  they 
“ played  a leading  part  in  agriculture  and  the  ordinary  avocations  of  life, 
being  regularly  employed  for  drawing  waggons,  for  hauling  timber  and  for 
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ploughing,  and  preferred  for  the  last-named  purpose  to  oxen.”^  Mules 
have  continued  to  play  a leading  part  in  agriculture  and  “commerce  in 
Europe,  Asia,  and  Africa,  and  they  are  perhaps  still  more  in  evidence  in  the 
tropical  and  semi-tropical  parts  of  America. 

Though  mules  are  adapted  for  riding  and  driving  as  well  as  for  farm 
work,  they  have  never  been  much  used  in  Britain. 

In  America  it  is  realised  that  for  some  kinds  of  work,  more  especially 
in  hot  hilly  areas,  they  are  better  than  horses ; they  are  hardier  and  more 
sure-footed,  more  durable  and  more  easily  fed,  and  relatively  stronger  than 
horses.  In  the  West  Indies  and  Mexico  mules  are  extremely  common,  and 
even  in  the  United  States  they  number  well  over  two  million. 

During  the  frontier  wars  in  India  a large  number  of  mules  are  required 
for  mountain  batteries  and  transport,  and  for  the  Boer  War  an  enormous 
number  of  mules  were  needed — the  United  States  alone  having  supplied 
over  70,000.  It  hence  follows  that,  though  mules  are  little  used  in  England, 
it  is  important  in  the  interest  of  the  Empire  that  a large  number  of  mules 
as  well  as  horses  should  be  always  available  for  military  purposes. 

Mules  vary  greatly  in  make  and  size ; they  may  be  as  fine  limbed  as  an 
Arab,  or  built  on  the  lines  of  a cart  horse,  and  they  may  be  as  small  as  a 
Shetland  pony  or  larger  than  an  English  Shire  horse.  The  largest  member  of 
the  horse  family  I have  ever  seen  was  a mule  which  measured  over  20 
hands  at  the  withers.  Why  mules  are  often  decidedly  larger  than  their 
parents  it  is  impossible  to  say.  Arab  crosses  are  sometimes  unexpectedly 
large,  and  the  growth  of  plant  hybrids  may  be  equal  to  that  of  both 
parents.  The  large  size  may  simply  be  an  indication  of  an  unusual  vigour, 
the  result  of  the  union  of  germ  plasm  from  two  distinct  sources. 

Large  mules  are  frequently  seen  in  the  south  of  Europe,  but  mules 
from  16  to  17  hands  are  perhaps  most  common  in  Kansas  and  other 
Eastern  States  of  America.  With  rare  exceptions,  the  common  mule  takes 
more  after  the  sire  than  the  dam.  It  is  doubtless  for  this  reason  that  in 
mules  there  is  seldom  a blaze  or  other  white  markings,  and  that  they  are 
characterised  by  great  vigour  and  ability  to  perform  an  enormous  amount 
of  work  on  a meagre  diet. 

Owing  to  the  blending  of  two  distinct  types,  the  disposition  of  the  mule 
is  peculiar.  He  wants  initiative,  and  hence  is  at  his  best  when  he  obtains 
a lead.  He  is  sometimes  stubborn,  but  when  understood  and  taken  in 
hand  soon  enough  his  training  is  usually  easy.  As  the  ass  and  the  horse 
have  doubtless  sprung  from  the  same  remote  ancestors,  the  mule  is  some- 
times regarded  as  a reproduction  of  the  common  ancestor.  Of  this, 
however,  there  is  no  evidence ; the  ass  seems  to  be  sufficiently  prepotent  to 
prevent  reversion  to  a remote  type.  From  zebra-ass  hybrids  and  from 
drawings  made  during  the  Stone  Age  it  may  be  inferred  that  the  ass  has 
sprung  from  a richly  striped  preglacial  species — the  stripes  on  the  body 
being  narrow  and  numerous  but  not  well  defined.  In  mules  the  colour  is 
frequently  some  shade  of  dun,  but  in  addition  to  shoulder  and  leg  stripes 
and  a dorsal  band,  there  are  rarely  any  vestiges  of  stripes  on  either  the 
head,  neck,  body,  or  hind-quarters. 

One  occasionally  comes  across  spotted  or  painted  ” mules,  but  it  is  not 
very  clear  how  such  mules  are  bred.  Some  may  owe  their  spots  to  a 
spotted  dam,  others  to  a piebald  or  spotted  sire. 

The  hinny  (the  offspring  of  a she-ass  and  a horse)  is  less  common  and 
apparently  less  valuable  than  the  mule.  For  some  reason  the  hinny  more 
closely  resembles  a horse  than  an  ass.  Because  the  hinny  takes  after  the 
^ Eidgeway,  Origin  of  the  Thoroughbred  Horse,  p.  113. 
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sire  rather  than  the  dam,  it  has  been  assumed  by  many  that  in 
mammals  the  male  is  more  prepotent  than  the  female.  It  is  possible 
that  in  some  cases,  more  especially  in  gregarious  species,  the  male  is 
usually  the  more  prepotent,  but  many  instances  could  be  given  which 
indicate  that  even  in  the  Equida3  family  the  female  is . more  prepotent 
than  the  male. 

Needless  to  say,  it  is  sometimes  extremely  difficult  to  decide  whether 
any  given  cross  between  an  ass  and  a horse  is  a mule  or  a hinny. 

(2)  Hybrids  between  the  common  ass  and  zebras.  Towards  the  end 
of  the  eighteenth  century.  Lord  Clive  crossed  a female  mountain  zebra 
{E.  zebra)  with  a common  ass.  Since  then  zebra-ass  hybrids  have  been 
bred  from  time  to  time  in  England  and  on  the  Continent. 

In  a cross  between  a male  ass  and  a female  mountain  zebra  bred 
at  Windsor,  in  addition  to  a distinct  dorsal  band  shoulder  and  leg  stripes, 
there  were  numerous  indistinct  stripes  on  the  face  and  neck  and  on  the 
body  as  far  as  the  croup,  beyond  which  were  numerous  spots.  In  a cross 
between  an  ass  and  a zebra  of  the  Burchell  type,  the  legs  were  distinctly 
striped,  the  dorsal  shoulder  and  leg  stripes  were  well  marked,  but  the 
stripes  were  neither  distinct  nor  numerous  on  the  trunk.  Judging  from 
a hybrid  between  an  ass  and  a Burchell  zebra  in  my  possession  for  some 
time,  zebra-ass  hybrids  are  likely  to  prove  decidedly  intractable. 

(3)  Hybrids  between  the  Asiatic  ass  {E.  hemionus)  and  the  Burchell 
zebra.  In  make  these  hybrids  resemble  the  kiang,  but  have  a very  large 
number  of  narrow  ill-defined  stripes  on  the  neck  and  body,  and  spots  over 
the  hind-quarters. 

(4)  Hybrids  between  zebras  and  horses.  In  1808,  E.  Cuvier  had 
a zebra  mare  in  foal  to  a horse,  but  unfortunately  the  mare  died  before 
the  foal  was  born.  Subsequently  crosses  between  zebra  mares  and  horses 
were  bred  in  Paris,  England,  Brazil,  and  elsewhere. 

In  1815  a hybrid  between  a male  quagga  {E.  quagga)  and  a chestnut 
Arab  mare  was  bred  by  Lord  Morton  at  Dalmahoy,  and  between  1896 
and  1900  a number  of  hybrids  between  a male  Burchell  zebra  (Chap- 
man variety)  and  various  kinds  of  mares  were  bred  by  Professor  Ewart 
at  Penicuik,  Midlothian.  Lord  Morton’s  hybrid  was  singularly  free  of 
stripes,  perhaps  because  in  make  and  colour  it  resembled  the  Arab  mare 
more  than  the  quagga  sire.  Zebra-horse  hybrids  out  of  zebra  mares  are 
sometimes  richly  striped,  sometimes  almost  devoid  of  stripes,  but  all  the 
hybrids  (zebrules)  bred  at  Penicuik  by  crossing  domestic  mares  with  a 
Chapman  zebra  were  richly  striped  even  where  the  body  colour  was  of  a 
brown  or  chocolate  tint.  All  the  zebrules  in  their  markings  differed  pro- 
foundly from  their  zebra  sire.  In  some  cases  the  arrangement  of  the  stripes 
suggested  the  very  richly  banded  large  zebra  of  Somaliland  {E.  grevyi),  in 
others  they  probably  more  or  less  accurately  reproduced  the  markings  of 
the  striped  wild  horses  which  ranged  over  Europe  and  Asia  during  the 
Stone  Age. 

The  zebrules,  in  addition  to  being  extremely  vigorous,  easily  kept,  and 
richly  decorated,  were  so  docile  that  there  was  little  difficulty  in  breaking 
them  to  harness.  Two  of  the  largest  zebra  mules  proved  as  tractable  and 
as  fit  for  the  work  of  a mountain  battery  in  India  as  ordinary  mules,  but 
being  out  of  a 1 5 -hands  cart  mare  with  somewhat  soft  hoofs,  their  feet 
gave  some  trouble  when  on  long  marches  over  the  rough,  rocky  parts  of  the 
Himalayas.  A pair  of  the  zebrules  bred  at  Penicuik  are  constantly 
driven  by  Mr.  Carl  Hagenbeck  of  Hamburg,  their  owner,  who  speaks 
highly  of  their  docility,  strength,  and  staying  power,  believes  with  Baron 
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Parana  of  Brazil  that  zebra-horse  hybrids  will  prove  in  every  way 
superior  to  ordinary  mules  in  warm  countries. 

All  the  hybrids  between  zebras,  asses,  and  horses  appear  to  be 
absolutely  sterile.  Now  and  again  a female  mule  is  reported  to  have 
produced  a foal,  but  in  no  case  that  I have  heard  of  has  the  evidence  in 
support  of  the  statement  that  a mule  had  given  birth  to  a foal  proved 
satisfactory. 

Male  zebra-horse  hybrids  are  sterile,  for  the  very  good  reason  that  they 
are  incapable  of  producing  fully  developed  germ  cells  ; the  sterilty  of  female 
hybrids  may  be  due  to  the  same  cause. 

Why  some  hybrids  are  fertile  while  others  are  sterile,  it  is  impossible 
to  say ; apparently  the  fertility  of  hybrids  is,  as  a rule,  in  inverse  proportion 
to  the  distinctness  of  the  species  crossed. 

Crosses  have  been  obtained  between  African  and  Asiatic  wild  asses ; 
between  the  kiang  (A',  haiag)  and  an  Arab  mare  at  Woburn;  between  the 
onager  of  India  (A.  onager)  and  various  kinds  of  mares  at  Penicuik ; and,  to 
mention  only  one  other  equine  cross,  between  Prejevalsky’s  horse  and 
domestic  mares. 

A hybrid  between  a Prejevalsky  horse  (A.  'prejemlskii)  from  Mongolia 
and  a Highland  pony,  bred  three  years  ago  at  Penicuik,  in  most  of  its  points 
agrees  closely  with  the  Tarpan,  the  so-called  wild  horse  of  the  Eussian 
Steppes,  and  it  differs  but  little  from  certain  Iceland  ponies,  with  a short 
mane  and  forelock  and  a somewhat  mule-like  tail.  This  three-year-old 
hybrid  and  other  hybrids  recently  bred  at  Woburn  support  the  view 
that  Prejevalsky’s  horse  has  played  an  important  part  in  the  making  of  some 
of  our  domestic  horses.  This  view  has  been  practically  proved  by  two 
mares  having  produced  foals  to  the  Penicuik  Prejevalsky  hybrid  which 
promise  when  grown  up  to  be  the  image  of  some  of  the  unimproved  ponies 
of  the  Eussian  Steppes  and  of  ponies  in  Iceland  and  other  outlying  parts 
of  north-western  Europe. 

Other  Hybrids. 

Bovidce  hybrids. — The  members  of  the  genus  Bos  seem  to  freely  inter- 
bred and  produce  fertile  hybrids.  Eor  example,  fertile  hybrids  are  obtained 
when  the  domestic  ox  of  Europe  is  crossed  with  (1)  the  humped  ox 
(A.  indicus)  of  the  East,  (2)  the  American  bison,  and  (3)  the  yak  (A.  grunnius) 
of  Tibet.  It  has  often  l)een  said  that  hybrids  have  been  obtained  by 
crossing  the  goat  and  sheep.  Low  in  his  work  on  Domestic  Animals  says, 
“ Breeds  of  this  mixed  race  are  numerous  in  Europe.”  I have  failed  to  get 
goats  and  sheep  to  breed  or  to  find  any  evidence  of  the  actual  existence  of 
goat-sheep  hybrids  either  in  Europe  or  elsewhere.  It  may,  however,  be 
mentioned  that  tame  and  wild  goats  interbred.  It  is  also  said  the  sheep 
breeds  with  the  pig.  Some  years  ago,  in  a letter  from  Mexico  published  in 
The  Field  (June  17,  1899),  it  was  stated  that  sheep  and  pig  hybrids  were 
not  uncommon  in  certain  districts,  and  that  they  differed  but  little  from  the 
ordinary  hog.  When  in  Mexico  some  years  ago,  it  was  impossible  to  find 
any  of  the  sheep-pig  hybrids  or  to  obtain  evidence  that  a “cuino”  or 
sheep-pig  hybrid  had  ever  existed. 

Bodent  hybrids. — It  is  said  that  the  brown  hare  {Lepus  timidus)  and  the 
blue  or  alpine  hare  (A.  rariabilis)  somatimes  interbred  in  a wild  state  in 
Scandinavia,  but  I am  not  aware  that  any  one  has  actually  succeeded  in 
crossing  these  two  species.  It  is  also  said  that  the  brown  hare  produces 
fertile  offspring  with  the  tame  rabbit,  but  further  evidence  of  this  is  required. 

Carnivora  hybrids. — The  domestic  dog  (an  animal  of  multiplex  origin) 
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produces  fertile  hybrids  with  the  wolf  and  jackal,  and  probably  with  other 
Canidte.  The  lion  has  frequently  bred  with  the  tiger,  but  the  hybrids 
seem  to  be  infertile.  Eecently  a hybrid  was  exhibited  in  London  which 
seems  to  have  been  produced  by  crossing  a male  lion  with  a female  hybrid 
between  the  jaguar  of  America  and  an  Indian  leopardess.  This  hybrid  is 
especially  interesting,  because  it  supports  the  view  that  the  jaguar  and 
leopard  are  intimately  related.  In  its  coloration  it  suggests  the  jaguar, 
but  it  has  the  long  tail  one  would  expect  in  a lion-leopard  hybrid. 

Bird  mules  or  hybrids. — The  only  other  hybrids  that  need  be  referred 
to  are  bird  hybrids.  In  a somewhat  long  list  of  bird  hybrids  the  following 
are  included,  namely : — (1)  common  duck  and  Chinese  goose,  (2)  common  duck 
and  pintail  duck,  (3)  common  fowl  and  pheasant,  (4)  common  fowl  and 
peacock,  (5)  capercaillie  and  blackcock,  (6)  capercaillie  and  pheasant,  (7) 
blackcock  and  grouse,  (8)  grouse  and  bantam,  (9)  pheasant  and  grey  hen, 
(10)  canary  and  finch,  (11)  carrion  crow  and  hooded  crow,  (12)  thrush  and 
blackbird,  and  (13)  house  pigeon  and  turtle  dove. 


Mushrooms.— /See  Gardening. 


Mustard  Crop. — Under  the  headings  Catch  Cropping,  Forage 
Crops,  and  Green-crop  Manuring  will  be  found  references  to  white  mustard 
(Sinapis  alba).  The  plant  which  yields  mustard  to  our  tables  is  the  black 
or  brown  mustard  {S.  nigra),  which  is  readily  distinguished  from  the 
first-named  species. 

The  mustards  all  belong  to  the  natural  order  Cruciferse,  which  contains 
cress,  radish,  and  horse-radish.  Most  of  the  plants  of  this  order  contain 
a pungent  essential  oil  as  well  as  a mild  oil,  as  in  the  case  now  under 
consideration.  The  best  table  mustard  is  made  from  the  seed  of  the  black 
mustard  after  the  oil  has  been  expressed,  as  originally  prepared  by  Mrs. 
Clements  of  Durham.  The  oil  is  yellow  coloured,  and  is  used  for  illuminating 
purposes  on  the  Continent,  while  the  pressed  seed  constitutes  mustard 
cake.  The  volatile  and  pungent  oil  which  mustard  cake  contains  suggests 
dahger  from  its  use  as  an  article  of  food,  although  if  it  can  be  obtained  at  a 
low  price  it  may  be  employed  as  a manure.  Exposure  to  boiling  heat 
destroys  the  acrid  principle,  but  Dr.  Augustus  Voelcker  wrote  of  it  as 
follows : “ Although  the  proportion  of  flesh-forming  and  fatty  constituents 
in  mustard  cake  is  considerable,  nevertheless  we  cannot  recommend  it  as 
a feeding  substance  as  long  as  its  non-prejudicial  properties  have  not  been 
ascertained  by  direct  feeding  experiments.’’  The  use  of  mustard  seed  as 
the  source  of  a valuable  condiment  as  well  as  of  a commercial  oil,  and  of  a 
possible  food  under  precautions  or  after  previous  preparation,  indicate  the 
economic  value  of  the  plant. 

Its  cultivation  is  carried  on  successfully  in  England,  and  extensive 
factories  for  the  manufacture  of  mustard  exist  in  Durham,  Norwich,  and 
other  centres. 

In  offering  some  remarks  upon  the  cultivation  of  mustard  for  seed,  it  is 
necessary  to  consider  white  mustard  and  black,  brown,  or  red  mustard 
separately.  . White  mustard  is  principally  grown  as  a fodder  crop,  and  is 
valued  on  account  of  its  rapid  growth.  It  is  also  largely  grown  for  supply- 
ing the  market  with  seed.  Its  cultivation  for  forage  and  for  green  manur- 
ing has  already  been  described,  and  it  now  remains  for  us  to  consider  it  as 
a crop  for  seed 
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Cultivation  of  white  mustard  for  seed. — This  is  restricted  to  flat  and 
rich  soils,  and  is  frequently  seen  upon  the  rich  alluvial  soils  of  East  Anglia. 
It  occupies  a position  between  two  corn  crops.  Deep  ploughing  and 
liberal  manuring  are  essential  to  success,  and  gypsum  is  recommended  as 
suitable  for  the  crop.  It  is,  however,  no  exception  to  the  general  rule 
that  phosphatic  and  nitrogenous  dressings  are  beneficial.  It  is  sown 
during  April,  and  is  liable  to  be  destroyed  by  frost  if  sown  too  early. 
From  half  a peck  to  a peck  is  drilled  in  rows  12  to  18  inches  apart,  and 
the  plants  are  afterwards  thinned  or  singled.  Plenty  of  room  is  required, 
as  the  plants  grow  to  a height  of  4 or  5 feet,  and  throw  out  numerous 
branches  bearing  an  enormous  number  of  pods  (siliquse).  Hand-  and  horse- 
hoeing  are  employed  until  the  plants  close  in.  The  crop  is  ready  for 
harvesting  by  the  end  of  August  or  early  in  September,  and  much  care  is 
required  in  order  to  avoid  the  shelling  out  of  the  seed.  From  30  to  50 
bushels  per  acre  are  considered  satisfactory  yields,  and  the  produce  is 
disposed  of  at  or  about  10s.  a bushel.  The  crop  is  exhausting  to  the  ground, 
and  requires  liberal  treatment,  but  is  often  highly  profitable. 

Cultivation  of  Hack  or  hrown  mustard. — This  species  requires  to  be  grown 
upon  land  of  the  richest  character  obtainable,  and  its  cultivation  was  often 
forbidden  in  farm  agreements  on  account  of  its  exhausting  nature.  It  is 
also  more  liable  to  retain  possession  of  the  ground  as  a weed  than  white 
mustard.  It  is  cultivated  on  the  warp  lands  abutting  on  the  Ouse  in  East 
Yorkshire,  and  around  Wisbeach  in  Cambridgeshire,  South  Holland  in 
Lincolnshire,  Marshland  in  Norfolk,  some  parts  of  the  Isle  of  Ely,  and 
around  Long  Sutton.  The  seed  is  sown  upon  a ploughed  and  well-dressed 
surface  “ from  Candlemas  to  the  end  of  March.”  The  crop  is  drilled,  and 
hand-  and  horse-hoed  as  in  the  case  of  white  mustard.  It  is  reaped  in 
September  and  tied  up  in  sheaves  till  dry.  In  spite  of  its  exhausting 
character,  it  is  occasionally  grown  several  times  in  succession  upon  the 
same  land  when  assisted  by  manuring;  and  a fair  yield  is  from  24  to 
28  bushels  per  acre.  When  ripening,  the  pods  turn  to  deep  brown  or 
purple  colour,  and  the  turning  of  colour  in  the  lowest  or  oldest  pods  is  the 
signal  for  cutting.  The  great  aim  of  growers  is  to  secure  a bright  reddish- 
brown  colour  in  the  seed.  Threshing  is  done  by  flail  or  machines  specially 
set  for  the  purpose.  The  land  should  be  skimmed  and  harrowed  after  the 
crop  is  removed,  in  order  to  promote; the  germination  of  shed  seed,  which  if 
neglected  is  liable  to  remain  in  the  ground  and  become  troublesome. 


lYlustard  Seed  Cake. — >8ee  Mustard  Crop. 


Navicular  Disease. — Navicular  disease  or  navicular  arthritis 
is  a morbid  condition  of  the  small  bone  of  the  horse’s  foot  called  navicular, 
situated  within  the  hoof  at  the  posterior  part.  Varying  in  size  with  that 
of  the  animal,  the  hone  is  about  an  inch  and  a half  in  length,  and  from  a 
half  to  two-thirds  of  an  inch  in  breadth,  and  about  one-third  of  an  inch  in 
thickness.  As  its  name  implies,  it  is  boat-shaped,  the  ends  being  narrower 
than  the  middle.  It  is  placed  lengthwise  across  the  heel,  its  front  border 
forming  a joint  with  the  back  of  the  pedal,  coffin,  or  large  bone  of  the  foot. 
The  upper  surface  of  the  navicular  bone  with  that  of  the  pedal  bone  forms 
the  bed  on  which  the  coronet  bone  rests.  Over  the  lower  surface  of  the 


NAVICULAK  DISEASE 


151 


navicular  bone  runs  the  long  “ back  tendon  ” to  v/hich  the  navicular  bone 
is  attached  by  a broad  ligament.  These  particulars  are  mentioned  to 
indicate  that  this  bone  is  affected  every  time  the  foot  comes  to  the  ground 
by  part  of  the  weight  of  the  body  impinging  on  it,  and  every  time  the  foot 
is  lifted  from  the  ground  it  is  affected  by  the  action  of  the  flexor  tendon. 
While  the  bone  is  in  a healthy  state  neither  the  weight  nor  tension  is 
appreciated  or  at  least  not  referred  to  this  bone.  In  a diseased  condition, 
however,  the  bone  becomes  sensitive,  and  painful  impressions  are  experienced 
whenever  weight  or  tension  are  brought  to  bear  on  it.  The  condition 
referred  to  as  navicular  disease  is  of  the  nature  of  a death  and  decay  of 
this  little  bone.  At  its  commencement  there  may  be  some  redness,  but 
whatever  the  precise  nature  of  the  process,  the  smooth  surfaces,  which  meet 
the  coronet  bone  above  and  the  flexor  tendon  behind  and  below,  tend  to  lose 
the  shiny  glistening  surface  which  in  health  permits  of  easy  gliding  of  bone 
and  tendon,  and,  if  not  early  in  the  series  of  changes,  sooner  or  later  the 
navicular  bone  becomes  more  porous  or  hollow,  and  sometimes  so  fragile 
that  it  fractures  in  two.  The  surfaces  of  the  bone  become  roughened,  and 
not  infrequently  the  bone  and  the  tendon  are  firmly  united  by  growth  of 
new  fibrous  tissue. 

Navicular  disease  is  much  more  common  in  horses  of  light  than  of  heavy 
breeds  and  in  those  having  a considerable  amount  of  thoroughbred  blood. 
The  London  cab  horse  and  light  carriage  horse  possibly  represent  the  class 
or  breeding  of  animal  which  is  most  liable.  The  usefulness  of  a large 
proportion  of  such  animals  is  terminated  by  this  disease. 

It  is  essentially  an  affection  of  adult  life,  being  comparatively  rare  in 
horses  under  six  years ; the  incidence  appears  to  increase  with  age.  Its 
occurrence  in  well-bred  animals  is  usually  attributed  to  inherent  tendency, 
which  is  hereditary.  It  is  invariably  classed  as  an  unsoundness  ” and  as 
“ hereditary  unsoundness.” 

Cause. — Beyond  the  hereditary  element  little  is  known  concerning  the 
cause.  Irregular  work  is  regarded  as  favouring  its  occurrence.  Standing 
in  the  stable  without  exercise,  followed  by  smart  work,  is  believed  by  many 
to  be  specially  harmful  to  horses  having  the  tendency,  while  concussion  is 
probably  an  exciting  factor.  This  may  possibly  be  assisted  into  action  by 
bad  shoeing.  Narrow  blocky  feet  with  rather  deep  heels  appear  more  pre- 
disposed than  fairly  open  ones.  It  is  much  more  common  in  the  fore  feet 
than  the  hind,  in  which  indeed  it  rarely  occurs ; one  foot  only  or  both  fore 
feet  may  simultaneously  become  affected. 

Symptoms. — The  diagnosis  of  navicular  disease  is  not  always  easy  even 
to  the  expert,  indeed  there  are  few  conditions  concerning  the  non-existence 
of  which  he  so  often  feels  less  capable  of  giving  an  opinion  off-hand  after 
a single  examination.  Usually  the  onset  of  the  disease  is  insidious.  The 
animal  goes  a little  lame  occasionally  for  some  time,  and  the  lameness  passes 
away  for  days,  weeks,  or  months.  This  feature,  in  conjunction  with  the 
fact  that  the  lameness  usually  wears  off  as  the  animal  gets  warm  in  his 
work,  often  gives  the  impression  that  the  animal  is  the  subject  of  rheu- 
matism. As  a matter  of  fact,  the  great  majority  of  cases  called  rheumatism 
prove  to  be  navicular  disease.  Among  the  earlier  signs  and  throughout  is 
pointing  one  or  alternately  both  fore  feet  in  the  stable  or  when  at  rest  in 
saddle  or  harness.  This  pointing  or  holding  the  foot  forward  is  presumably 
to  lessen  weight  and  tension  of  tendons,  and  it  may  be  observed  that  the  limb 
is  put  in  position  to  bring  as  little  weight  as  possible  on  the  heel.  The 
lameness,  though  sometimes  marked  and  easily  detected,  often  escapes  notice 
for  some  time.  Usually  it  is  of  a “shuffling”  or  “pottering”  character. 
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action  is  lost,  the  toe  comes  first  to  the  ground  and  this  part  of  the 
shoe  is  usually  most  worn  owing  to  the  hack  of  the  foot  coming  with 
less  force  to  the  ground,  the  heels  get  narrow  and  the  frogs  get  smaller ; for 
the  same  reason  there  is  often  a discharge  from  the  cleft  of  the  frog  (thrush), 
also  after  awhile  the  muscles  above  the  elbow  waste  from  want  of  use. 
The  animal  appears  to  go  better  up  hill  than  down.  Until  the  disease  has 
advanced,  the  lameness  in  the  great  majority  of  cases  wears  off  as  the  animal 
proceeds  on  a journey.  When,  however,  the  change  in  the  navicular  bone 
is  great  there  may  be  no  such  improvement  in  the  gait,  and  in  some  cases 
instead  of  the  shuffling  movement,  there  is  severe  dropping  lameness  from 
the  first.  In  cases  of  fracture  of  the  bone,  too,  lameness  is  striking.  The 
loss  of  action  and  short  step  often  give  the  idea  that  the  shoulder  move- 
ments are  restrained,  and  “ lame  in  the  shoulder,”  like  “ rheumatic,”  often 
“ spells  ” navicular  disease. 

Treatment. — If  the  inherent  tendency  is  present,  there  is  not  a strong 
chance  of  wholly  preventing  its  occurrence.  Eegular  moderate  work,  proper 
shoeing,  such  as  should  always  obtain,  may  avert  it  for  awhile.  Though 
it  cannot  be  stated  with  confidence  that  the  disease  is  never  arrested  before 
it  has  done  permanent  damage,  we  know  of  no  successful  curative  measures. 
A horse  lame  and  unfit  to  work  from  navicular  disease  may  be  rendered 
useful  for  a varying  period,  probably  averaging  two  years  or  more,  by 
removing  sensibility  from  the  foot  by  the  operation  of  neurectomy  or 
dissecting  out  a piece  of  its  nerve.  The  seat  of  the  operation  most  de- 
sirable will  depend  on  the  condition  of  other  parts  of  the  limb ; for 
navicular  disease  pure  and  simple  the  excision  is  of  the  plantar  nerve 
just  above  the  fetlock.  The  success  of  the  operation  will  depend  largely 
on  the  stage  of  the  disease  and  the  suitability  of  the  animal.  In  a small 
proportion  of  cases  certain  changes  in  the  tendons  occur  after  this 
operation  which  call  for  the  destruction  of  the  animal,  while  it  may 
not  be  forgotten  that  the  foot  being  without  feeling  requires  greater  care 
in  shoeing,  etc. 


Nettle  Tree. — Natural  order  Ulmacese,  genus  Celtis.  “Hand- 
some, much-branched,  deciduous  trees,  natives  of  Europe  and  North 
America,  varying  in  size  and  foliage,  but  all  bearing  edible  fruit,  which, 
though  small,  is  remarkably  sweet,  and  said  to  be  very  wholesome” 
(Loudon). 

The  European  Nettle  Tree  {Celtis  australis,  Linn.). — A tree  40  to  50 
feet  high,  with  a straight  trunk  and  long,  slender  branches.  Leaves,  ovate- 
lanceolate,  acuminate,  argutely  serrate,  unequal  at  the  base,  alternate,  dark 
green  and  rough  above,  downy  underneath,  especially  when  young,  with 
strongly  marked  nerves.  Flowers,  solitary  in  the  leaf  axils,  small,  greenish, 
inconspicuous.  Fruit,  on  short  peduncles,  black  when  ripe  in  October,  persist- 
ent through  the  winter,  sweet.  This  tree,  though  perfectly  hardy  in  Britain, 
is  seldom  planted  there,  although  it  is  valued  in  Southern  France  and 
Northern  Italy  both  for  its  fruit  and  the  quality  of  its  timber,  which  is  very 
hard,  dense,  and  tough,  taking  a fine  polish.  The  American  Celtis  oecident- 
alis,  Linn.,  closely  resembles  the  European  species,  the  leaves  being  larger 
and  of  a lighter  green,  but  it  attains  a far  loftier  stature,  being  sometimes 
130  feet  high,  clear  of  branches  for  70  or  80  feet  (Sargent).  The  wood  is 
soft,  coarse,  not  strong ; used  for  cheap  furniture  and  for  fencing.  In  Great 
Britain  it  is  not  worth  cultivating  except  for  ornament.  There  is  a good 
spacimen  near  the  main  entrance  at  Kew. 


NITEATE  OF  POTASH 


153 


Nitrate  of  Lime  is  not  directly  applied  to  land  as  a special 
fertiliser,  bat  exists  in  all  fertile  soils  as  a product  of  nitrification.  It  is 
formed  by  the  union  of  nascent  nitric  acid,  produced  by  nitrifying  bacteria 
acting  upon  nitrogenous  matter  in  the  presence  of  a salifiable  base  (lime), 
which  is  necessary  for  the  completion  of  the  process.  One  of  the  func- 
tions of  lime  in  soils  consists  in  its  action  as  a “salifiable  base,”  and  a 
deficiency  of  lime,  unless  it  is  substituted  in  some  degree  by  magnesia, 
arrests  true  nitrification,  and  promotes  denitrification  {see  articles  on  both 
these  subjects).  It  is  probable  that  even  nitrate  of  soda  is  converted  into 
nitrate  of  lime  by  double  decomposition  before  it  is  assimilated  by  plants, 
and  it  is  certain  that  ammonia  salts  undergo  this  change  (nitrification). 
Nitrate  of  lime  is  one  of  the  most  important  ingredients  of  fertile  soils,  and 
this  shows  the  vast  importance  of  lime  as  an  alkaline  base.  As  it 
naturally  exists  as  carbonate  of  lime,  it  parts  with  its  volatile  acid  when  it 
is  converted  into  nitrate  of  lime,  and  the  disengaged  gas  forms  carbonate  of 
soda  or  other  carbonates,  according  to  the  nature  of  the  decomposition. 
Nitrate  of  lime  is  highly  soluble,  and  when  it  exists  in  excess  it  is  washed 
through  the  soil,  and  is  then  found  in  drainage  water.  Its  presence  in  well 
water  is  a sign  of  organic  impurity.  All  the  nitrogenous  matter  in  urine 
and  farmyard  manure  is  slowly  converted  in  nitrate  of  lime  by  the  action 
of  nitrifying  bacteria  aided  by  the  presence  of  lime  {see  Bacteriology).  The 
formation  of  nitrate  of  lime  in  soils  is  one  of  the  most  interesting 
phenomena  in  agricultural  chemistry,  and  is  intimately  connected  with  the 
benefits  of  applications  of  ground  lime  even  in  small  quantities.  Keference 
to  the  article  on  Composts  will  show  that  nitrate  of  lime  is  formed  by 
nitrification  in  compost  heaps  {also  see  Nitrate  of  Potash). 


Nitrate  of  Potash. -^This  salt,  commonly  known  as  saltpetre 
and  nitre,  is  chemically  described  as  potassium  nitrate.  It  is  closely 
related  to  nitrate  of  soda  or  sodium  nitrate,  inasmuch  as  the  two  bases 
potash  and  soda  are  classed  together.  Nitre  is  more  generally  known  than 
nitrate  of  soda  on  account  of  its  varied  uses.  It  is  an  important  constituent 
of  gunpowder,  which  is  compounded  of  nitre  75  per  cent.,  charcoal 
15  per  cent.,  and  sulphur  10  per  cent.  For  this  purpose  it  has  fallen  into 
partial  disuse  on  account  of  the  many  new  explosives  introduced  during  the 
last  thirty  years.  It  is  largely  employed  in  salting  meat,  and  causes  the 
red  appearance  of  bacon  and  salt  beef.  It  is  also  a diuretic  and  soporific, 
and  may  be  ranked  among  the  simpler  drugs  and  medicines.  For  manurial 
purposes  nitrate  of  potash  is  too  expensive  and  too  restricted  in  quantity 
for  general  application,  but  it  occurs  in  small  quantities  in  all  fertile  soils. 
It  was,  however,  only  found  at  Eothamsted  in  the  proportion  of  a few  parts 
per  million  of  soil.  It  is  produced  by  nitrification  in  soils  on  the  same 
principle  as  nitrate  of  lime  is  produced,  and  is  probably  taken  up  by  the 
rootlets  of  plants  and  elaborated  in  their  systems  by  vital  action  into 
albuminoids  and  saline  juices. 

In  the  time  of  the  French  Eevolution,  when  the  ports  were  blockaded 
and  gunpowder  was  in  great  demand,  prizes  were  offered  for  the 
artificial  production  of  saltpetre,  and  this  was  accomplished  in  nitre-beds 
composed  of  loose  earth  and  lime,  watered  by  liquid  manure,  and  well 
stocked  with  decaying  vegetable  matter.  The  essentials  to  success  are 
nitrogenous  matter,  warmth,  free  aeration,  and  moisture ; conditions  which 
exist  in  all  fertile  soils.  The  artificial  production  of  nitre  is  attributed  to 
Glauber,  whose  name  is  associated  with  Glauber’s  salt  (sulphate  of  soda). 
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but  was  suggested  by  the  presence  of  natural  nitre-beds  found  in  Bengal. 
These  beds  appear  to  be  on  the  sites  of  old  villages,  and  are  situated  upon 
light  porous  soils,  rich  in  lime  and  organic  matter,  and  situated  above  the 
general  water  level.  Such  conditions,  aided  by  the  warmth  of  the  climate, 
are  exactly  fitted  for  the  natural  formation  of  nitre.  It  is  formed  in  large 
quantities,  and,  owing  to  capillarity  and  evaporation,  it  forms  a white  crust 
upon  the  surface.  The  nitre  is  derived  from  this  incrustation  by  lixiviation. 
When  the  naturally  produced  nitre  is  found  to  contain  nitrate  of  lime,  it  is 
treated  with  potassium  carbonate,  which  produces  potassium  nitrate  and 
carbonate  of  lime  by  double  decomposition.  In  1862,  Pasteur  expressed  his 
opinion  that  nitrification  was  due  to  fermentation,  but  it  was  not  till  1877 
that  Schloesing  and  Muntz  discovered  that  it  was  due  to  micro-organisms. 
Warington  was  the  first  to  show  that  the  power  of  nitrification  could  be 
commumicated  to  media  by  seeding  them  with  nitrifying  substances 
(Aikman).  Mtrate  of  potash  is  a potent  fertiliser.  It  contains  a less 
proportion  of  nitrogen  than  nitrate  of  soda,  on  account  of  the  higher  com- 
bining proportion  (atomic  weight)  of  potassium  than  sodium,  but  the  value 
of  potash  is  itself  much  greater  as  a fertiliser  than  soda.  Its  price 
precludes  it  from  being  used  as  an  ordinary  fertiliser,  but  its  action  must 
always  be  recognised  by  agriculturists.  Although  it  only  exists  in  minute 
quantities  in  fertile  soils,  it  must  occur  associated  with  nitrate  of  lime  in 
much  larger  quantities  in  composts  of  loose  earth  mixed  with  lime  and 
charged  with  decaying  vegetable  and  animal  matter  {see  Composts). 


Nitrate  of  Soda,  or  sodium  nitrate,  is  a salt  of  nitric  acid  and 
soda  ([N’aNOg),  which  occurs  in  vast  deposits  in  Peru  and  northern  Chili. 
It  has  also  been  named  Chili  saltpetre,  a name  which  distinguishes  it  from 
nitrate  of  potash  or  true  saltpetre.  The  deposits  are  situated  3000  to 
4000  feet  above  the  sea-level,  and  are  of  vast  extent.  Those  at  present  being 
worked  stretch  for  40  miles,  from  Pisagua  southwards  to  beyond  Iquique. 
The  raw  nitrate  is  called  caliche,  which  is  covered  with  two  layers  known 
as  chuca  and  costra.  The  caliche  varies  from  a few  inches  to  12  feet  in 
thickness,  and  rests  on  a soft  stratum  of  earth  called  coxa.  The  caliche  is 
mined  by  means  of  explosives,  and  contains  30  to  50  per  cent,  of  pure  nitrate 
of  soda.  It  is  crushed  by  rollers,  dissolved  in  water,  and  recovered  by 
evaporation  and  crystallisation,  the  process  being  described  as  systematic 
lixiviation.  The  result  is  a crystalline  and  colourless  salt,  which  contains 
95  per  cent,  of  pure  nitrate  of  soda  and  about  15|  per  cent,  of  nitrogen. 
It  is  estimated  that  there  are  still  100,000,000  tons  of  pure  nitrate  of  soda 
left  in  these  deposits,  and  the  annual  exportation  is  about  1,000,000  tons. 
As  other  deposits  may  be  discovered,  the  supply  may  practically  be  con- 
sidered as  inexhaustible.  It  is,  with  the  exception  of  sulphate  of  ammonia, 
the  most  concentrated  nitrogenous  fertiliser  we  possess,  and  as  its  rival  is 
only  produced  in  small  quantities,  it  must  be  considered  as  by  far  the 
principal  source  of  nitrogen  in  existence.  Unless  atmospheric  nitrogen 
can  be  combined  in  a cheaper  form,  nitrate  of  soda  is  likely  to  maintain  its 
position,  even  if  its  price  is  lowered  in  order  to  meet  modern  discoveries. 
These  vast  deposits  are  of  enormous  age,  and  probably  owe  their  origin  to 
the  decay  of  guano  or  of  seaweed  in  presence  of  sea- water ; but  whether 
they  have  resulted  from  the  solution  and  reprecipitation  of  organic  matter 
and  other  sources  of  nitrogenous  matter,  is  not,  and  probably  never  can  be, 
decided.  The  origin  and  sources  of  nitrate  of  soda  are,  of  course,  interesting 
to  agriculturists,  but  the  main  interest  centres  in  the  manurial  virtues  of  the 
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substance.  These  are  entirely  due  to  the  nitric  acid  it  contains,  and  not  to 
the  soda  which  constitutes  the  remaining  ingredient.  Soda  never  has  been 
found  to  be  of  appreciable  manurial  value,  while  all  nitrates,  including 
nitrate  of  potash,  of  ammonia,  of  lime,  or  of  magnesia,  possess  powerful 
fertilising  properties. 

Mtrate  of  soda  is  therefore  a purely  nitrogenous  manure.  It  adds 
nothing  to  the  mineral  plant  food  in  the  soil,  and  at  the  same  time 
stimulates  vegetation  in  an  extraordinary  manner.  Such  a manure  cannot 
fail  to  be  exhausting  to  the  mineral  plant  food  in  the  soil.  A wheat  crop 
which  is  increased  several  bushels  per  acre  by  an  application  of  nitrate  of 
soda  must  draw  largely  upon  the  phosphates  and  other  earthy  materials  of 
the  soil.  The  idea  that  nitrate  of  soda  tends  to  exhaust  soils  cannot  be 
dismissed  as  a libel.  It  is  an  absolute  truth.  It  is  not,  however,  just  to 
stigmatise  nitrate  of  soda  as  an  exhausting  manure,  although  its  greater 
calls  upon  the  mineral  food  in  the  soil  points  to  the  necessity  of  using  it 
with  judgment.  When  a just  idea  is  preserved  of  the  balance  between 
the  removal  of  the  mineral  food  of  the  soil  and  its  replenishment  by  other 
fertilising  substances,  nitrate  of  soda  can  only  be  regarded  as  a legitimate 
means  of  recovering  available  matter  from  the  soil.  No  landlord  or  farmer 
need  fear  the  exhausting  effect  of  nitrate  of  soda  as  long  as  the  land  is 
replenished  by  the  purchase  of  artificial  foods  and  the  constant  use  of 
phosphatic,  potassic,  and  calcareous  fertilisers.  Soil  exhaustion  is  a 
“ bugbear  ” which  need  have  no  fears  for  a farmer  who  uses  nitrate  of  soda 
in  combination  with  liberal  managment  in  other  respects.  It  may  even  be 
shown  to  be  capable  of  directly  increasing  the  amount  of  farmyard  manure 
upon  farms.  No  manure  produces  such  a marked  effect  upon  the  growth 
of  straw  and  grassy  herbage  or  upon  green  fodder  crops  and  mangel-wurzel, 
and  it  is  easy  to  see  that  an  increase  in  their  products  means  a greater 
capability  of  maintaining  live  stock,  and  increasing  the  supply  of  dung 
upon  the  holding. 

The  uses  of  nitrate  of  soda. — Nitrate  of  soda  is  the  most  rapidly  acting 
of  all  fertilisers.  Its  application  is  followed  by  a change  in  colour  of  the 
vegetation  in  a very  few  days,  and  it  has  been  said  with  truth  that  one  may 
write  one’s  name  in  it  on  a crop,  and  read  it  in  a fortnight.  The  explana- 
tion of  this  fact  is  that  nitrates  of  all  substances  are  most  prone  to  waste, 
or  wash  through  the  soil.  In  the  spring  of  the  year,  after  the  winter’s  rain- 
fall, almost  all  arable  land  is  deficient  in  nitrates.  Wheat  and  spring  corn 
are  therefore  liable  to  suffer  from  nitrogen  starvation,  and  it  is  at  this 
juncture  that  nitrate  of  soda  comes  to  their  aid.  The  soil  may  be  rich  in 
mineral  food,  but  the  plant  cannot  assimilate  it  until  it  is  supplied  with 
the  nitrogenous  element.  As  well  might  a thirsty  animal  be  offered  dry 
food,  as  a plant  be  offered  mineral  constituents  without  nitrogen.  This  is 
why  nitrate  of  soda  tells  so  immediately.  The  same  effects  would  follow 
applications  of  phosphates  or  potash  if  a soil  were  deficient  in  mineral 
matter. 

In  such  cases  nitrate  of  soda  would  not  produce  any  marked  effect,  while 
a supply  of  phosphates  might  be  followed  with  startling  results.  The 
effect  of  nitrate  of  soda  is  due  (1)  to  the  paramount  importance  of  nitrates 
for  plant  nutrition,  and  (2)  to  the  deficiency  of  nitrates  in  the  soil  at  the 
time  of  its  application. 

The  extreme  solubility  of  all  nitrates  renders  it  advisable  to  apply 
nitrate  of  soda  during  the  growing  season.  No  practical  man  would  apply 
nitrate  of  soda  before  or  during  winter,  or  until  April,  when  growing  crops 
can  take  advantage  of  it. 
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Nitrate  of  soda  is  known  to  exert  a special  effect  upon  the  stems 
and  foliage  of  plants.  It  promotes  the  growth  of  straw  in  cereals,  of 
Italian  ryegrass,  of  cabbage,  rape,  vetches,  and  of  grassy  herbage  generally. 
It  also  exerts  a powerful  effect  upon  potatoes,  mangel-wurzel,  and,  in  many 
cases,  upon  Swedish  and  white  turnips.  It  is  not  so  well  bestowed  upon 
clover,  beans,  peas,  and  leguminous  plants,  probably  because  they  possess 
powers  of  their  own  for  providing  the  necessary  nitrogen  they  require.  With 
these  exceptions  there  is  scarcely  a crop  which  does  not  benefit  from 
applications  of  this  valuable  substance. 

It  is  not  our  present  intention  to  quote  experiments  to  show  the  value 
of  nitrate  of  soda.  Its  use  has  passed  beyond  the  experimental  stage,  and 
no  farmer  is  ignorant  of  its  highly  fertilising  properties.  Experiments 
are  not  safe  guides  to  practice  in  this  case,  as  so  much  depends  upon  the 
particular  condition  and  character  of  the  soil.  Eesults  in  which  nitrate  of 
soda  has  failed  either  positively  or  comparatively  do  not  necessarily  affect 
other  cases.  It  may  be  on  account  of  a deficiency  in  other  fertilising 
ingredients,  or  on  account  of  peculiarities  of  the  season,  or  it  may  be  because 
the  ground  is  already  well  supplied  with  nitrogen.  It  would  be  injudicious 
to  apply  nitrate  of  soda  to  corn  after  the  land  had  been  folded  with  sheep, 
eating  cake.  It  would  also  be  unnecessary  to  apply  it  to  wheat  after  a full 
crop  of  red  clover,  especially  if  the  land  had  been  dunged.  On  the  other 
hand,  it  is  certain  to  tell  upon  barley  after  wheat,  or  corn  after  corn. 
It  is  always  to  be  relied  upon  for  potatoes,  mangel-wurzel,  or  ryegrass.  It 
is  less  likely  to  benefit  land  in  high  condition,  i.e.  full  of  both  nitrogen  and 
mineral  plant  food,  simply  because  the  land  is  able  to  supply  all  the  plant 
food  necessary  for  producing  a full  crop.  It  may  even  do  mischief  in  such 
cases  by  producing  an  excess  of  straw  and  the  lodging  of  corn  crops  before 
harvest.  The  cost  of  nitrate  of  soda  is  in  itself  a sufficient  check  upon  its 
excessive  use,  and  few  farmers  care  to  spend  more  than  will  purchase  the 
necessary  quantity. 

As  to  the  injurious  effects  of  nitrate  of  soda,  they  are  occasionally  seen 
in  damp  and  growing  seasons  in  which  there  is  too  great  a development  of 
straw,  and  when  such  is  the  case  it  has  been  accused  of  fostering  mildew. 
This  is  undoubtedly  the  case,  and  the  risk  must  be  accepted.  It  is  not 
recommended  for  vigorous  crops  which  evidently  require  no  help,  nor 
yet  for  crops  which  are  conspicuously  deficient  in  plant.  It  is  rather  upon 
crops  which,  although  possessing  a full  plant,  are  weak  or  puny,  and 
evidently  suffering  from  want  of  nutrition,  that  it  is  best  applied.  Also 
upon  crops  capable  of  yielding  heavy  returns  per  acre  if  well  manured,  such 
as  cabbages,  mangel,  potatoes,  or  ryegrass. 

The  quantity  used  per  acre  varies  from  ^ cwt.,  which  is  almost  too 
small  a quantity,  to  f,  1,  and  IJ  cwt.  In  some  cases  2 cwt.  may  be 
applied,  but  it  is  seldom  advisable  to  apply  more.  It  is  a very  concentrated 
manure,  and  requires  to  be  carefully  applied  in  order  to  ensure  a thorough 
distribution.  It  is  for  this  reason  advisable  to  mix  it  with  common  salt 
either  to  the  extent  of  equal  weight  or  double  its  weight.  One  and  a half 
hundredweight  of  nitrate  of  soda  well  mixed  with  3 cwt.  of  salt  is  a good 
dressing  for  corn.  Again,  in  continuous  corn  growing  an  annual  application 
of  1 cwt.  of  nitrate  of  soda  and  3 cwt.  of  superphosphate  has  been  found 
sufficient  to  keep  up  fertility.  Potash,  the  remaining  member  of  the  triad 
to  which  fertility  is  generally  due,  is  in  such  cases  sufficiently  abundant  in 
the  soil  without  further  additions.  If  wheat,  barley,  and  oats  are  taken  as 
illustrations,  we  find  that  average  yields  of  30,  40,  and  45  bushels  respect- 
ively of  these  crops  remove  about  34  lb.  of  nitrogen  from  the  soil  in  grain. 
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As  1 cwt.  of  nitrate  of  soda  of  95  per  cent,  purity  contains  17*36  lb.  of  nitrogen, 
it  is  clear  that  2 cwt.  would  supply  the  entire  amount  needed.  But  the 
plant  is  not  entirely  dependent  upon  nitrogen  supplied  in  a dressing,  as 
it  assimilates  any  available  nitrogen  presented  to  its  rootlets.  It  is  not 
necessary  to  supply  all  the  nitrogen  needed  by  the  crop,  and  1 to  1|  cwt. 
of  nitrate  of  soda  is  found  sufficient  for  this  purpose.  It  converts  deficiency 
into  sufficiency,  which  is  all  that  is  needed,  and  it  is  superfluous  to  make 
calculations  as  to  the  actual  amount  of  nitrogen  recovered  from  a stated 
dressing  of  nitrate  of  soda.  The  problem  is  of  too  complicated  a character, 
and  involves  a knowledge  of  the  entire  nitrogen  available.  This  amount 
varies  according  to  the  time  of  year  and  the  rainfall.  It  arrives  at  its 
maximum  in  August  and  September,  and  this  probably  accounts  for  the 
fact  that  nitrate  of  soda  often  produces  little  effect  upon  root  crops,  which 
make  their  growth  in  the  autumn,  while  it  produces  the  greatest  effects 
upon  crops  like  the  cereals,  which  make  their  principal  growth  in  May, 
June,  and  July. 


Nitrification. — See  Bacteriology. 


Notice  to  Quit. — See  Landlord  and  Tenant. 


Oak.  — Order  Anientacece  or  catkin-bearers ; sub-order  or  tribe, 
Cu]puUfeTce  or  cup-bearers ; genus,  Quercus.  Linnaeus  recognised  only 
a single  species  of  oak  indigenous  to  the  British  Isles,  Quercus  rdbur, 
and  modern  botanists  are  not  agreed  whether  the  two  types  recognised 
as  pedunculate  and  sessile-flowered  are  more  than  racial  varieties  of 
the  same  species. 

Bentham,  curd  Hooker,  considered  them  merely  two  races  in  a single 
species;  but  the  uncertainty  which  still  prevails  is  well  illustrated  in 
the  latest  treatise  on  the  subject,  contained  in  The  Trees  of  Great  Britain 
and  Ireland  by  Messrs.  Elwes  and  Henry.  These  writers,  while  mentioning 
“ the  general  opinion  of  English  botanists  that  there  is  only  one  indigenous 
species  of  oak,”  maintain  that  the  sessile  oak  is  “ a species  quite  distinct 
from  the  pedunculate  oak  ” ; an  opinion  with  which  we  entirely  concur.  The 
question  is  of  more  than  academic  interest ; it  is  one  of  practical  import- 
ance to  foresters,  and  we  believe  that  much  detriment  has  been  done 
to  woodlands  in  the  northern  and  western  districts  of  the  United  Kingdom 
by  disregarding  the  different  character  of  the  two  sorts  of  oak.  No 
disrespect  to  the  opinion  of  distinguished  botanists  must  be  taken  as 
implied  by  the  recognition  of  two  distinct  species  of  British  oak  for 
the  purpose  of  this  work.  Much  of  the  prevailing  uncertainty  has  arisen 
from  relying  upon  the  formula — “ The  pedunculate  oak  has  stalks  to  the 
acorns  and  none  to  the  leaves;  the  sessile  oak  has  stalks  to  the  leaves 
and  none  to  the  acorns.”  It  is  true  that  this  difference  usually  serves 
to  distinguish  the  two  species,  but  they  are  subject  to  much  modification. 
Pedunculate  oaks  may  be  found  with  distinct  petioles  (leaf  footstalks), 
and  Dr.  Henry  says,  “ I have  received  specimens  from  foresters  labelled 
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‘ sessilijlora,  intermediate  form/  in  which  the  peduncle  hearing  the  acorns 
overtopped  the  end  of  the  shoot,  and  was  mistaken  for  it,  and  the  acorns 
in  consequence  were  considered  to  be  sessile  on  the  shoot/’  The  constant 
features  distinguishing  the  two  species  are — 1st,  the  leaves  of  the  pedunculate 
oak  always  have  two  small  emarginate  auricles ; the  sessile  oak  has  none : 
2nd,  the  leaves  of  the  pedunculate  are  perfectly  glabrous  on  the  bach ; those 
of  the  sessile  oak  are  always  more  or  less  pubescent,  especially  in  the 

angles  formed  between  the 
lateral  veins  and  the  midrib. 
It  sometimes  requires  a lens 
to  reveal  this  pubescence 
in  rainy  districts,  but  it  is 
always  present. 

The  two  species  can 
generally  be  known  apart 
by  their  habit  as  mature 
trees,  the  sessile  or  durmast 
oak  being  of  far  straighter 
growth  than  the  other ; the 
leaves  are  generally  narrower 
and  always  more  regularly 
lobed  than  those  of  the 
^ ^ ^ , pedunculate  oak;  and  the 

Fm.  l.-Tlie  Common  Oak  (Quercus pedi,nculata).  when  exposed  by 

the  removal  of  other  trees,  is  far  less  disposed  to  resent  it  by  throwing 
out  “rain-spray” — i.e.  multitudes  of  small  twigs  along  the  stem  and 


limbs.  The  crooked,  twisted  branching,  so  characteristic  of  the  pedunculate 
oak,  is  caused,  in  Dr.  Henry’s  opinion,  by  the  tendency  of  one  of  the 
lateral  buds  in  the  group  at  the  end  of  each  twig  to  develop  at  the  expense 
of  the  others  ; whereas  in  the  durmast  the  terminal  or  central  bud  of 
the  group  always  takes  the  lead,  thus  causing  a straighter  habit  of 
growth. 

The  timber  of  the  two  species  is  of  equal  value ; although  at  the  time 


OAK 


159 


when  oak  timber  was  in  request  for  shipbuilding,  crooked  material  was 
preferred  in  the  dockyards,  and  durmast  was  at  a discount.  This  tradition 
still  persists,  enforced  as  it  has  been  by  the  precepts  of  certain  writers  on 
forestry,  notably  Brown  and  Michie,  who  cried  down  the  durmast  and 
pronounced  the  pedunculate  species  to  be  the  true  British  oak,  preferable 
to  the  other  as  a forest  tree.  The  result  has  been  that  the  pedunculate 
oak  has  been  planted  almost  exclusively  during  the  last  fifty  or  sixty  years, 
and  young  durmast  is  not  to  be  had  at  present  from  any  British  nursery- 
men. Another  contributory  cause  is  the  greater  frequency  with  which  the 
pedunculate  oak  bears  acorns. 

An  opinion  has  been  expressed  by  Professor  Fisher,  and  concurred 
in  by  other  students  of  forestry,  that  Q.  pedunculata  “ is  naturally  adapted 
to  a wet  soil,  while  the  sessile  oak  will  thrive  in  comparatively  dry 
situations,  and  that  these  peculiarities  are  of  great  importance  to  planters 
in  selecting  seed’'  {Trees  of  Great  Britain,  Elwes  and  Henry,  p.  289). 
Ko  such  rule  commends  itself  to  the  present  writer.  The  natural  dis- 
tribution of  the  two  races  in  the  United  Kingdom  points  rather  to  climatic 
influence  than  to  character  of  soil.  All  along  the  west  coast  from  Milford 
Haven  to  Inverness-shire,  and  in  Ireland,  the  sessile  form  is  indigenous, 
often  growing  upon  a subsoil  of  cold  glacial  boulder  clay,  which  allows 
no  moisture  to  escape  downwards.  The  climate,  of  course,  in  these 
districts  is  far  more  humid  than  in  the  southern  and  eastern  English 
counties,  where  the  pedunculate  oak  is  the  prevailing  form.  On  the  other 
hand,  the  French  oak  forests  are  almost  exclusively  of  the  sessile  kind, 
although  both  soil  and  climate  are  drier  than  the  districts  of  the  United 
Kingdom  affected  by  oaks  of  that  race.  Again,  at  Knole  in  Kent,  an 
exceedingly  dry  and  warm  locality,  there  are  a great  number  of  fine 
oaks,  apparantly  indigenous,  scattered  all  over  the  park,  all  of  the 
pedunculate  kind,  as  one  would  expect  to  find  in  that  district ; but  near 
the  house  a splendid  double  avenue  of  sessile  oaks  has  been  planted, 
apparently  about  two  hundred  years  ago,  and  these  exceed  the  natural  trees 
in  the  park  both  in  stature  and  in  straightness  of  bole  and  limb.  On 
the  whole,  therefore,  we  do  not  hesitate  in  pronouncing  the  pedunculate 
oak  to  be  inferior  to  the  sessile  for  forestry  purposes  in  all  parts  of  the 
United  Kingdom,  especially  in  the  west  and  north,  where  it  proves  much 
more  subject  to  attack  from  insects  and  much  less  able  to  ripen  thoroughly 
its  annual  growth.  This  doctrine  would  hardly  have  received  a hearing 
in  England  twenty  years  ago,  but  observant  foresters  are  coming  round 
to  that  view  now.  Mr.  Gerald  Lascelles,  who  has  had  experience  for 
twenty-seven  years  as  Deputy-Surveyor  of  the  New  Forest,  writes  as 
follows  to  Mr.  Stafford  Howard: — “I  doubt  whether  there  is  much 
difference  between  the  timber  of  the  sessile  and  pedunculate  oaks,  but 
I think  that  the  sessile  is  straighter  and  cleaner  in  growth;  and  one 
thing  is  certain — that  it  is  almost  immune  from  the  attacks  of  the 
caterpillar  {Tortrix  viridana),  which  so  often  destroys  every  leaf  on  the 
pedunculate  oaks  in  early  summer.  ...  I have  seen  a sessile  oak  standing 
out  in  brilliant  foliage,  when  every  tree  in  the  wood  around  was  as  bare 
of  leaf  as  in  winter.” 

This  is  especially  noteworthy  testimony,  coming  from  the  New  Forest, 
which  is  essentially  a pedunculate  district.  In  the  north  of  England  and 
in  Scotland  the  superior  vigour  of  the  durmast  is  very  well  marked,  both 
in  rate  of  growth  and  in  resistance  to  gall  files.  It  is  rare  to  find  galls, 
commonly  known  as  oak-apples  (in  the  North  of  England  they  are  called 
“yak-bobs”)  on  the  durmast,  whereas  the  pedunculate  oak  is  frequently 
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much  disfigured  by  them,  a sure  sign  of  lowered  vitality.  Perhaps  the 
most  important  point  is  that  the  durmast  ripens  its  season’s  growth  in 
moist,  cool  districts,  especially  near  the  sea;  while  the  pedunculate  oak 
often  fails  to  mature  the  young  growth  before  it  is  nipped  by  frost.  For 
these  reasons  it  is  much  to  be  recommended  that  planters  should 
refuse  to  take  from  nurserymen  any  but  the  true  durmast.  If  they 
cannot  obtain  them,  then  they  must  either  have  acorns  collected  from 
the  native  durmast  in  Wales,  the  English  Lake  district,  the  west  of 
Scotland  or  in  Ireland,  or  else  purchase  young  stock  from  trustworthy 
purveyors  on  the  Continent,  where  the  durmast  is  almost  exclusively 
planted. 

The  following  observations  apply  equally  to  both  the  British  species 
of  oak. 

The  range  of  the  oak  extends  throughout  the  greater  part  of  temperate 
Europe  from  Scandinavia  to  Asia  Minor,  ascending  in  the  Pyrenees  to  an 
altitude  of  5300  feet.  In  Great  Britain  it  certainly  is  not  advisable  to 
plant  it  at  a greater  height  than  800  feet.  This  tree  was  a principal 
constituent  of  the  primeval  forest  which  covered  the  greater  part  of  the 
British  Isles  at  the  time  of  the  Eoman  invasion.  But  it  dates  from  a far 
higher  antiquity  than  that,  being  found  in  the  pre-glacial  forest-beds  of 
Cromer,  in  the  inter-glacial  deposits  of  Hampshire  and  other  English 
counties,  as  well  as  in  peat  mosses  so  far  north  as  the  Orkney  Islands. 
Owing  to  the  imperishable  quality  of  the  timber,  abundant  evidence 
remains  of  the  uses  to  which  it  has  been  put  from  earliest  time.  Canoes 
hollowed  out  of  a single  oak  trunk  have  been  found  in  innumerable  places. 
About  twenty  of  these  have  been  exhumed  from  time  to  time  during  the 
operations  of  the  Clyde  Trustees  in  widening  the  river  at  Glasgow.  They 
were  lying  buried  in  laminated  sand  at  a depth  of  16  to  20  feet.  One  of 
the  largest  recorded  was  discovered  in  1884  at  Brigg,  in  Lancashire, 
measuring  48J  feet  from  stem  to  stern  and  nearly  6 feet  in  beam,  represent- 
ing a log  which  has  been  estimated  as  containing  about  1000  cubic  feet. 
Oak  remained  the  standard  timber  for  shipbuilding  for  the  Eoyal  Navy 
until  the  introduction  of  ironclad  vessels  about  the  year  1860.  In 
architecture  oak  has  always  been  in  highest  request,  although  here  again 
iron  has  supplanted  it  as  a structural  material  by  the  substitution  of 
girders  for  beams,  and  imported  timber,  chiefly  coniferous,  for  floors  and 
scantlings.  For  internal  fittings  and  decoration  of  sumptuous  buildings, 
oak  has  no  rival  in  British  timber ; but  uncertainty  of  supply,  owing  to  our 
want  of  a system  of  economic  forestry,  and  the  scarcity  of  clean-grown  trees, 
have  driven  architects  and  builders  to  rely  chiefly  upon  continental  forests 
for  their  material. 

There  is  no  better  material  for  tanning  than  oak-bark,  the  astringent 
principle  therein  being  known  in  chemistry  as  querci- tannic ; but  the 
quicker  results  obtained  from  the  use  of  other  chemicals  have  caused  oak- 
bark  to  fall  into  disuse,  greatly  to  the  detriment  of  the  quality  of  leather. 
Bark  is  still  saleable,  but  at  prices  which  leave  hardly  any  margin  of  profit. 
A writer  in  the  Land  Agents'  Record,  October  29,  1904,  stated  that  the 
price  had  fallen  within  his  recollection  from  £8  a ton  to  47s.  fid.  Peeling 
costs  about  25s.  a ton,  to  which  has  to  be  added  the  cost  of  carriage  to 
market.  Hence  large  areas  of  oak  coppice,  which  used  to  yield  a good 
revenue,  are  now  going  to  waste. 

It  is  natural  that  a tree  which  not  only  is  of  prime  economic  importance, 
but  was  in  early  ages  the  object  of  religious  veneration  and  has  become 
closely  associated  with  our  history  and  traditions,  should  have  given  its 
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name  to  innumerable  places  throughout  the  country.  In  Anglo-Saxon 
speech  it  was  dc^  a form  retained  in  the  Lowland  Scots  “aik”  and 
Cumberland  “ yak,”  appearing  in  topography  as  Acton,  Acomb  or  Ake- 
ham,  Aikenhead,  Aiket,  etc.  Strange  to  say,  “ acorn,”  which  the  older 
etymologists  used  to  interpret  as  “ oak  corn,”  has  no  connection  with  the 
word  dc^  but  appears  in  Anglo-Saxon  as  cecern,  a term  simply  signifying 
“ fruit.”  Acorns  were  a very  important  crop  to  the  owners  of  swine,  and 
certain  English  villages  still  maintain  the  right  of  “pannage,”  i.e.  of 
pasturing  hogs  in  autumn  in  the  royal  forests.  The  old  Gaelic  name  for 
the  oak  was  dair,  genitive  dara  or  darach,  the  Welsh  being  ddr,  g.  deri. 
Hence  such  names  as  Kildare,  Kildarroch  and  Deer,  a parish  in  Aberdeen- 
shire. The  modern  Gaelic  is  darach,  yielding  place-names  like  Darra 
and  Darroch. 

The  oak  is  propagated  by  sowing  the  acorns,  which  ripen  in  October. 
Only  those  of  full  size  should  be  taken.  Where  the  soil  is  dry,  the  rainfall 
moderate,  and  where  ground  game  is  excluded,  oaks  reproduce  themselves 
very  freely  by  natural  regeneration ; and  this  is  far  the  best  way  of  rearing 
a plant  with  such  a strong  tap-root.  But  in  the  humid  atmosphere  of  the 
north  and  west,  the  ground  herbage  is  generally  too  rank  to  permit  the 
seedlings  to  grow,  especially  as  they  carry  their  cotyledons  under  ground. 
In  places  where  young  cattle  are  grazed,  acorns  in  plentiful  seasons  should 
be  gathered  and  carried  away  as  fast  as  they  fall,  because  instances  of 
poisoning  from  a surfeit  of  this  attractive  food  have  frequently  occurred. 
If  acorns  can  be  protected  from  mice  and  other  vermin,  it  is  best  to  sow 
them  before  Christmas,  either  in  prepared  seed-beds,  or,  if  the  ground 
vegetation  is  sparse,  in  the  place  where  the  crop  is  intended  to  remain.  In 
either  case  care  should  be  taken  to  lay  them  on  their  sides,  not  with  either 
end  down.  At  the  end  of  a year,  the  seedlings  should  be  ready  for 
transplanting  into  rows  1 J or  2 feet  apart,  4 inches  between  each  plant.  At 
the  end  of  the  third  year  from  seed  they  ought  to  be  3 to  feet  high, 
ready  for  planting  out.  In  that  operation,  as  well  as  in  the  previous  one 
of  moving  from  the  seed-beds,  the  tap-root  of  each  plant  should  be 
shortened  with  a sharp  knife  to  encourage  the  formation  of  fibrous 
roots. 

It  is  not  advisable  to  plant  oaks  as  pure  forest.  The  best  possible 
arrangement  is  an  equal  number  of  oaks  and  beech  per  acre;  the  oak 
being  intensely  light-demanding,  the  beech  a shade  lover.  They  form  a 
lifelong  companionship,  the  beech  thickening  the  overhead  canopy  and 
enriching  the  soil  with  its  abundant  leaf  fall.  This  is  especially  the  case 
on  dry  soils,  such  as  that  of  Sherwood  Eorest.  There  are  thousands  of 
noble  oaks  in  that  ancient  woodland,  but  they  invariably  become  stag- 
headed at  maturity,  or  before  it,  unless  associated  with  beeches.  On 
moister  soils  oak  may  be  successfully  grown  in  mixed  high  wood  with  ash, 
sycamore,  Scots  pine,  and  even  larch,  but  requires  special  care  in  youth 
to  prevent  trees  of  more  rapid  growth  overshadowing  it.  Oak  may  be 
regarded  as  commercially  mature  at  a hundred  and  twenty  years,  but 
the  utmost  weight  of  timber  in  a crop  cannot  be  had  before  the 
hundred  and  fiftieth  or  hundred  and  sixtieth  year.  Of  course  the 
forest  will  have  been,  regularly  thinned  while  growing  to  allow  the  develop- 
ment of  the  best  stems,  while  maintaining  upward  growth  and  continuous 
canopy.  As  the  species  of  earlier  maturity  are  removed,  the  oaks  will 
derive  benefit  if  the  wood  is  underplanted  with  beech,  silver  fir,  or  other 
shade-bearers,  to  form  a successional  crop  when  the  final  fall  of  oaks  takes 
place.  The  approximate  value  of  oak  compared  with  other  British-grown 
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timber  was  supplied  as  follows  to  the  Committee  on  British  Forestry  in 


1902: 

Oak  under  15  ft. 

Per 

cubic  foot. 

s.  d. 

1 3 

Spanish  chestnut  . 

Per  cubic  foot. 

s.  d. 

^ and 

^(upwards 

„ 15-20  ft. 

1 

8 

Horse  chestnut 

. 1 

0 

„ 25-50  ft.  . 

2 

0 

Walnut  . 

. 2 

0 

„ 50  ft.  and  iqj wards 

2 

6 

Lime 

. 1 

6 

Ash  under  15  ft. 

1 

0 

Hornbean 

. 2 

0 

„ 15-25  ft.  . 

1 

6 

Sycamore 

. 1 

6 

„ 25  ft.  and  upwards 

2 

0 

Willow  . 

. 1 

3 

Elm  under  15  ft. 

0 

6 

Plane 

. 1 

0 

55 

„ ] 5-25  ft.  . 

0 

9 

Poplar  (black  Italian) 

. 0 

10 

„ 25  ft.  and  upwards 

1 

0 

„ (Lombardy) . 

. 0 

3 

55 

Beech  under  15  ft. 

0 

9 

Birch 

. 1 

0 

„ 15-25  ft.  . 

1 

0 

Maple 

. 0 

9 

,, 

„ 25  ft.  and  upwards 

1 

6 

Cherry  . 

. 0 

9 

55 

Larch .... 

9d.  to  1 

2 

Acacia 

. 1 

0 

Scots  pine  . 

. 6d. to  0 

9 

Box 

. 2 

6 

,, 

Spruce 

4d.  to  0 

6 

Holly  . 

. 2 

0 

55 

These  prices  are 

subject  to  much  variation,  according  to  proximity  to 

markets,  local  demand,  etc. ; and  the  effect  of  negligent  woodland  manage- 
ment in  Britain  has  been  that  producers  have  fallen  out  of  touch  with  the 
timber  market,  and  frequently  cannot  dispose  of  fine  timber  at  any  price 
when  they  wish  to  do  so. 

Of  the  many  remarkable  oaks  in  the  Three  Kingdoms  a full  review  is 
given  in  Messrs.  Elwes  and  Henry’s  Trees,  vol.  ii.  Mr.  Elwes  believes 
the  largest  oak  in  the  United  Kingdom  at  the  present  time  to  be 
the  “ Champion  Oak  ” at  Powis  Castle  in  Montgomeryshire,  the  height  of 
which  is  105  feet,  girth  at  4J  feet  from  the  ground  23  feet  6 inches,  with 
25  feet  of  clear  bole;  estimated  cubic  contents,  2026  feet.  There  are 
taller  oaks  in  England,  as  the  ‘‘  Hereford  Monarch,”  felled  in  1877  at 
Tyberton  Park,  which  was  130  feet  high,  with  a bole  of  29 J feet  and  a 
circumference  at  5 feet  from  the  ground  of  22  feet. 8 inches;  but  this  tree 
only  contained  1543  cubic  feet.  For  an  oak  in  the  Cowpond  Grove, 
Windsor  Forest,  now  measuring  114  to  118  feet  high,  with  a girth  of  only 
10  feet  10  inches,  £100  was  offered  fifty  years  ago  to  make  the  keel  of  a 
ship. 

In  Scotland  the  tallest  oak  recorded  is  one  at  Blair-Drummond  in 
Perthshire,  measuring  118  feet  high,  with  a girth  of  17  feet.  In  Ireland, 
renowned  of  old  for  its  splendid  oak  timber,  few  remarkable  oaks  remain, 
the  tallest,  measured  by  Dr.  Henry,  being  at  Coolattin,  118  feet  high,  with 
a clean  bole  of  40  feet,  girthing  13  feet.  Of  the  famous  oak  wood  of 
Shillelagh,  little  now  survives,  for  it  was  ruined  after  the  establishment  of 
iron  forges  in  1692.  In  1731  only  2150  oaks  remained  there,  valued  in  that 
year  at  £8317.  A brief  description  must  now  be  given  of  the  principal 
species  of  oak  native  to  or  cultivated  in  Britain. 

The  Pedunculate  Oak  {Quercus  pedunculata). — A large  tree  with 
massive  trunk  and  limbs  when  aged,  with  thick,  corrugated  bark.  Leaves, 
deciduous,  alternate,  irregularly  sinuate,  sessile  on  the  branchlets  or  very 
shortly  stalked,  glabrous  on  both  surfaces,  and  with  auricles  at  the  base 
more  or  less  clasping  the  twig.  Flowers,  monoecious,  the  males  being  in 
slender  pendulous  catkins,  with  very  small  or  no  catkin  scales.  Stamens  six 
to  twelve,  surrounded  by  about  as  many  perianth  scales,  sometimes  united 
into  an  irregular  perianth ; the  females  solitary  or  clustered,  at  the  end  of 
long  peduncles  springing  from  the  leaf  axils,  each  flower  surrounded  by  a 
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cuplike  involucre  of  small  imbricated  scales,  enclosing  an  inferior  ovary 
supporting  a three-lobed  style.  Ovary,  three-celled,  with  two  pendulous 
ovules  in  each  cell.  Fruit,  a nut  or  acorn  protruding  from  a woody  cup 
formed  by  the  scales  of  the  involucre  enlarged  and  appressed. 

This  is  the  prevailing  type  of  oak  in  the  southern  and  eastern  English 
counties  and  in  part  of  the  Midlands.  Eoughly  speaking,  it  appears  to  be 
the  indigenous  race  along  our  eastern  seaboard  and  for  a considerable 
distance  inland,  and  has  been  far  more  extensively  planted  than  the 
durmast  or  sessile  oak,  owing  to  a fancied  superiority  in  the  timber.  It 
has  sported  into  many  varieties  of  purely  arboricultural  interest ; but  there 
are  individual  trees  which  produce  the  remarkably  beautiful  timber  known 
as  “ brown  oak,”  for  which  cabinetmakers  are  willing  to  give  very  high 
prices.  Opinions  differ  as  to  the  cause  of  this  abnormally  dark  wood,  some 
botanists  considering  it  to  be  a fungoid  mycelium  permeating  it ; others, 
that  it  is  some  peculiarity  in  the  soil.  Hitherto,  brown  oak  has  only 
been  recognised  as  occurring  in  the  eastern  Midlands,  where  it  was 
long  considered  to  be  inferior  or  unsound  timber,  and  sold  at  a low  price. 
The  colour,  indeed,  appears  to  indicate  incipient  deterioration,  because  if 
a tree  known  by  boring  to  contain  brown  wood  is  allowed  to  stand,  the 
timber  soon  goes  “ shaky  ” and  unfit  for  anything  but  firing.  Good  brown 
oak  always  commands  a fancy  price  in  the  United  States,  where  it  is  con- 
sidered the  most  beautiful  timber  for  internal  decoration. 

The  Durmast  or  Sessile-flowered  OkK{Quercus  sessilijlora). — Eesembles 
the  pedunculate  oak,  but  is  more  straight  and  free  in  growth.  Leaves, 
symmetrically  lobed  on  petioles  J to  1 inch  long,  without  auricles,  glabrous 
above,  always  more  or  less  pubescent  below,  especially  in  the  angles 
between  midrib  and  lateral  veins.  Lateral  nerves  terminating  in  the 
lobes,  very  seldom  in  the  sinuses.  Flowers  as  in  Q.  pedunculata,  except 
that  the  female  flowers  are  almost  sessile,  without  peduncles.  Fruit,  an 
acorn  in  an  imbricated  cup,  solitary  or  in  clusters  of  two,  three,  or  more, 
sessile  on  the  twigs,  or  with  very  short,  stout,  pubescent  peduncles. 

This  is  the  prevailing  oak  in  Ireland,  Wales,  Western  Britain,  the 
English  Lake  district,  western  and  central  Scotland.  In  Merivale  Park, 
Warwickshire,  part  of  the  old  Forest  of  Arden,  are  many  splendid  oaks, 
apparently  indigenous,  all  of  the  sessile  type.  The  name  “ durmast”  is 
said  to  have  originated  in  the  Kew  Forest  to  distinguish  a tree  bearing 
dark  acorns  or  “ mast.” 

The  Turkey  Oak  (Quercus  cerris,  Linn.),  from  south-eastern  Europe, 
differs  from  our  native  species  in  its  thinner,  but  coarser,  leaves,  which  are 
also  longer  and  more  slender,  serrately  dentated  instead  of  sinuously  lobed. 
The  shell  of  the  acorn  is  thin,  and  the  cup  mossy  with  loose  and  recurvate 
iDracts.  Introduced  to  Britain  about  1735,  the  Turkey  oak  has  adapted 
itself  thoroughly  to  the  British  climate.  Its  requirements  in  regard  to 
soil  are  similar  to  those  of  the  common  oak,  but  its  growth  is  more 
rapid.  It  fruits  as  freely  in  Scotland  as  in  England,  but  the  acorns 
are  not  ripe  until  the  second  autumn  after  flowering.  It  reproduces 
itself  more  readily  from  self-sown  seed  where  the  herbage  is  rank  than 
the  common  oak  can  do;  the  seedlings  having  a tendency  to  vary 
much  from  the  normal  type.  Kisbet  says  that  it  does  not  resist  storms 
well  (The  Forester,!.  118),  but  experience  on  the  west  coast  has  proved  that 
it  stands  sea  exposure  better  than  the  common  oak  does.  The  timber  is 
very  heavy,  fine-grained,  and  takes  a good  polish,  but  is  not  nearly  so 
durable  as  that  of  British  oak.  Moreover,  the  trunk  matures  heart-wood 
very  slowly,  the  undue  proportion  of  sapwood  in  trees  less  than  a hundred 


164 


OATS 


years  old  rendering  this  tree  an  unprofitable  one  economically.  Some  of  the 
varieties  of  the  Turkey  oak  are  semi-evergreen,  and  there  are  some  very 
ornamental  hybrid  forms,  notably  Fulhamensis,  which  originated  in  a 
nursery  at  Fulham ; Luccombeana  or  the  Luccombe  oak,  a noble  evergreen 
kind,  raised  in  the  eighteenth  century  near  Exeter;  and  Turneri,  which 
retains  its  splendid  green  foliage  till  February. 

The  Eveegeeen  oe  Holm  Oak  {Quercus  ilex),  so  called  because  the 
leaves  on  young  plants  are  set  with  holly  or  holm-like  spines,  is  a native  of 
South  Europe,  and,  although  of  slow  growth,  attains  a greater  size  in  mild 
districts  of  the  British  Isles  than  it  usually  does  on  the  Continent.  At 
Eosanna,  in  county  Wicklow,  there  is  a noble  specimen  exceeding  90  feet 
in  height,  and  there  is  a famous  large  grove  of  evergreen  oaks  at  Holkham 
in  Norfolk.  Other  ornamental  European  species  are  the  Black  Hungarian 
Oak  {Q.  conferta  oy  pannonica)  with  fine  leaves  6 to  7 inches  long,  and  the 
Cork  Tree  {Q.  suber),  resembling  the  evergreen  oak  in  foliage,  only  suitable 
for  warm  districts  and  dry  soil.  Asia  produces  several  very  handsome 
oaks,  such  as  the  Japanese  Quercus  acuta  with  entire  evergreen  leaves  re- 
sembling those  of  a laurel,  Q.  cuspidata,  also  evergreen,  and  Q.  glabra.  North 
America  is  remarkably  rich  in  oaks.  Professor  Sargent  having  described 
no  fewer  that  forty-seven  distinct  species ; but  among  them  all  the  White 
Oak  {Q.  alba,  Linn.)  is  the  only  one  which  produces  timber  approaching  to 
that  of  British  oak  in  quality.  It  owes  its  specific  name  to  the  whiteness 
of  its  bark,  distinguishing  it  from  every  other  oak.  It  is  perfectly  hardy 
in  Britain,  where  it  was  introduced  in  1724,  but  has  no  qualities  to  entitle 
it  to  preference  over  the  native  species.  If  desired  for  arboricultural 
collections,  seed  can  be  had  from  America ; but  care  should  be  taken  to  get 
the  true  Q.  alba  supplied,  as  there  are  several  inferior  species  known  to 
lumberers  as  “ white  oak.”  The  Scarlet  Oak  {Q.  coccmea)  is  much  valued 
for  the  beauty  of  its  autumnal  colour,  but  is  often  confused  with  the  red 
oak  (Q.  rubra),  a tree  of  very  inferior  decorative  merit. 


Oats,  like  other  cereals,  belong  to  the  Graminese  or  grasses,  and  to 
the  genus  Arena.  They  are  botanically  distinguished  as  A.  saliva,  and  are 
so  closely  allied  to  A.  fatua,  the  wild  oat,  and  A.  strigosa,  the  bristle-pointed 
wild  oat,  that  Bentham  united  them  all  as  one  species.  Cultivation  always 
tends  to  modify  natural  forms,  but  it  is  worthy  of  notice  that  the  wild 
oat,  being  a persistent  weed  in  arable  land,  has  apparently  resisted  the 
influences  of  cultivation. 

The  oat  has  been  cultivated  for  thousands  of  years,  and  was  well  known 
to  classical  writers.  It  is,  however,  not  mentioned  in  the  Bible,  although 
frequent  references  are  made  to  wheat  and  barley.  Neither  does  it  appear 
in  the  Food  Grains  of  India  by  Professor  Church.  It  is  supposed  to  have 
originated  in  Persia  or  Mesopotamia,  where  it  was  met  with  growing  wild 
by  Colonel  Chesney  on  the  banks  of  the  Euphrates. 

Very  little  is  known  of  the  origin  of  oats,  but  they  are  more  widely 
cultivated  in  Europe  than  in  Asia,  being  rather  occidental 'than  oriental 
in  their  distribution.  It  is  a hardy  plant,  and  attains  to  a greater  per- 
fection in  northern  than  in  southern  latitudes.  Scotland  favours  oat 
cultivation,  and  in  England  it  replaces  the  other  cereals  in  the  northern 
counties  and  on  high  elevations.  It  is,  however,  well  adapted  for  the 
British  and  Irish  climates,  and  thrives  well  in  Norway,  Sweden,  and 
northern  Eussia. 

Like  all  cultivated  plants,  oats  have  developed  many  varieties,  some 
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having  been  discovered  accidentally  in  fields  or  gardens.  In  other  cases 
they  have  been  imported;  and  during  late  years  many  improved  kinds 
have  been  produced  by  crossing  two  or  more  distinct  varieties.  Cultivated 
oats  include  several  types,  which  may  have  been  derived  from  separate 
stocks,  or  may,  in  some  cases,  have  resulted  from  cultivation  and  selection. 
These  are  A.  sativa  or  ordinary  oats,  A.  orientalis  or  Tartarian  oat,  dis- 
tinguished by  its  one-sided  panicle,  A.  brevis  or  short  oat,  and  A.  nuda 
or  naked  oat.  A.  strigosa  is  also  included  in  some  lists,  but  is  more  of  the 
nature  of  A.fatua,  which  is  only  known  as  a persistent  and  troublesome 
weed.  For  the  present  purpose  A.  sativa  and  A.  orientalis  alone  need 
occupy  our  attention.  Among  the  former  are  ranked  all  the  varieties 
which,  like  the  potato  and  winter  oat,  flower  with  a spreading  panicle  equally 
arranged  around  a central  axis.  In  the  latter  are  included  black  and 
white  Tartarian  oats,  and  allied  sorts  which  exhibit  a one-sided  plume. 
Winter  oats  form  a group  which  is  not  allowed  specific  rank.  They  are 
called  “dun”  or  grey  oats  from  the  colour  of  the  grain,  and  there  are 
also  black  winter  oats,  which  are  deservedly  popular.  Winter  oats  are 
frequently  grown  as  fodder,  but  may  also  be  profitably  cultivated  for  seed. 

Varieties  of  common  oats. — It  is  impossible  in  a prescribed  space  to  do 
justice  to  the  large  number  of  varieties  of  oats.  They  are  not  only  very 
numerous  but  are  constantly  being  added  to,  so  that  many  of  the  kinds 
which  are  familiar  to  us  are  not  named  in  books  of  thirty  or  forty  years’ 
standing.  The  older  varieties,  however,  still  stand  their  ground,  as  is 
readily  seen  by  reference  to  that  excellent  work.  Our  Farm  Crops,  by  the 
late  Professor  Wilson  of  Edinburgh.  In  that  work  we  find  the  names 
of  the  Potato,  Hopetoun,  Sandy,  Early-Angus,  Late-Angus,  Grey-Angus, 
Birlie,  Barbachlaw,  and  Poland,  all  of  which  have  survived.  On  the  other 
hand,  we  look  in  vain  for  such  varieties  as  Abundance,  Newmarket,  Tartar 
King,  and  Canadian.  Still  more  recent  is  the  appearance  of  cross-bred 
oats  such  as  have  been  introduced  by  Messrs.  Carter  of  Holborn  and 
Messrs.  Garton  of  Warrington.  Among  these  latter  may  be  mentioned 
Goldfinder,  Eival,  New  Abundance,  Storm  King,  Waver  ley,  and  Excelsior, 
all  of  which  are  described  as  new  breeds  of  oats  produced  by  crossing 
approved  varieties.  The  Eival  is,  for  example,  the  product  of  crossing 
Abundance,  Black  Tartarian,  and  Etempes. 

It  is  noticeable  that  a large  number  of  established  varieties  of  oats  bear 
Scottish  names,  although  this  is  less  true  now  than  formerly. 

The  cultivation  of  oats  is  universal  in  Scotland  from  Berwickshire  to 
Orkney  and  Shetland,  and  takes  the  place  of  wheat,  except  in  favoured 
situations.  Since  the  fall  in  the  price  of  wheat  which  took  place  about 
1880,  oat  cultivation  has  largely  increased  in  England,  and  has  actually 
taken  precedence  of  wheat  cultivation.  The  most  recent  statistics  show 
the  relative  distribution  of  the  three  cereals  to  be  as  follows  (1906) : — 


England. 

Wales. 

Scotland. 

Great  Britain. 

Oats 

Acres. 

1,881,031 

Acres. 

205,110 

Acres. 

956,785 

Acres. 

3,042,926 

Barley  .... 

1,439,708 

92,834 

218,696 

1,751,238 

Wheat  .... 

1,661,147 

44,468 

50,081 

1,755,696 

Although  the  value  of  oats  is  inferior  to  that  of  wheat  per  bushel,  the 
yield  is  much  greater.  In  many  districts  of  England  it  is  thought  that 
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two  quarters  of  oats  can  be  produced  for  one  of  wheat,  and  in  others  it 
is  allowed  that  in  bushels  per  acre  oats  will  produce  at  least  half  as  many 
again  as  wheat.  The  value  per  acre  of  the  two  crops  is  in  fact  very  similar, 
and  this  being  so,  it  is  scarcely  too  much  to  say  that  oats  are  now  the 
premier  cereal  crop  of  Great  Britain. 

Soils  suitable  for  oats. — The  climatic  conditions  have  already  been 
discussed,  and  the  next  point  of  importance  is  the  soil. 

The  oat  thrives  on  every  kind  of  cultivated  land,  from  the  bare  and 
exposed  hills  of  the  Scottish  Highlands  and  Welsh  mountain  slopes,  to  the 
rich  fen  lands  of  South  Lincolnshire,  where  it  produces  enormous  yields. 
It  is  a plant  which  can  hold  its  own  in  poverty  and  in  wealth,  prosperity 
and  adversity,  and  it  is  this  which  makes  it  such  a general  favourite. 

The  same  cannot  be  said  of  wheat  or  of  barley,  and  it  is  therefore  worth 
stating  as  a fact.  If  the  finer  varieties  such  as  Potato,  Poland,  or  New- 
market are  not  suitable,  there  are  other  hardy  oats,  such  as  the  black  or 
white  Tartars,  which  will  answer  the  purpose.  The  oat  is  a voracious 
feeder,  and  can  produce  reed-like  straw  and  prolific  heads.  It  is  capable 
of  yielding  120  bushels  to  the  acre,  but  in  unfavourable  circumstances 
may  only  produce  30.  It  does  well  on  mossy  and  peaty  soils,  on  clays 
and  on  thin  chalks,  and  stands  up  well  when  the  straw  is  long  and  thick 
on  the  ground.  It  grows  as  tall  as  a man  when  sown  on  rich  land,  but 
may  in  other  cases  produce  straw  only  1 foot  in  length. 

Condition. — All  depends  upon  the  condition  of  the  land,  for  the  same 
field  which  will  only  produce  30  to  35  bushels  may,  when  well  manured, 
yield  80  or  90. 

Place  in  rotation  and  cultivation. — Oats  are  grown  after  clover  in  the 
north  of  England  and  Scotland,  and  also  after  roots  fed,  instead  of  wheat. 
They  may  be  taken  after  beans  and  often  after  wheat.  They  may  be 
grown  in  succession  for  a term  of  years  upon  the  same  ground  if  it  is  well 
manured,  or  they  may  be  alternated  with  other  corn  crops  in  systems  of 
continuous  corn-growing. 

The  cultivation  of  the  crop  is,  like  that  of  all  cereals,  very  simple,  and 
may  be  briefly  expressed  by  plough,  sow,  and  harrow,  or  plough,  harrow,  and 
drill.  There  is,  however,  something  to  be  said  upon  each  tillage.  The 
ploughing  of  lea  land  for  oats  is  done  best  in  January,  and  should  be 
about  5 inches  in  depth.  A stale  furrow  is  advisable  so  as  to  ensure  a 
tender,  easily  broken  furrow.  The  seed  may  be  broadcasted  by  hand  or  by 
machine  ‘,‘on  the  back,”  as  it  is  sometimes  expressed,  or  upon  the  ploughed 
furrow,  and  it  is  then  well  dressed  with  six  or  eight  strokes  of  the  harrow. 

In  the  south  of  England  the  furrow  is  pressed  and  the  seed  is  sown 
with  a broadcasting  machine.  After  roots  fed,  the  fold  is  broken  and  well 
harrowed  and  the  seed  is  drilled  and  harrowed. 

Manuring. — Oats  pay  for  liberal  treatment.  They  are  better  adapted 
for  land  which  has  been  heavily  folded  and  “ caked  ” with  sheep  than 
barley,  and  are  often  chosen  for  this  reason.  They  respond  to  nitrogenous 
top-dressings  such  as  Peruvian  guano  or  nitrate  of  soda,  and  can  stand 
high  farming  better  than  the  other  cereals. 

Quantity  of  seed. — Four  bushels  per  acre  may  be  considered  an  average 
amount,  but  on  good  land  and  with  pedigree  seed  2-J  or  3 bushels  will  do 
better.  On  poor  land  5 bushels  is  not  too  much,  and  many  farmers 
habitually  sow  6 or  even  8 bushels  per  acre.  It  is  a matter  of  experience, 
and  is  controlled  by  soil  and  climate  and  condition  of  the  soil.  When 
drilled,  the  coulters  are  fixed  7 or  8 inches  apart,  but  some  growers  prefer 
9 inches,  while  others  even  sow  at  wider  intervals.  Press  rows  are 
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customarily  about  10  inches  apart,  and  the  precise  distance  is  regulated  by 
the  width  of  the  furrow. 

Time  of  sowing. — Winter  oats  are  sown  in  September,  October,  and 
early  November,  but  not  later.  Ordinary  oats  may  be  sown  as  soon  as  a 
season  presents  itself  after  the  New  Year.  Sowings  are  continued  through 
February  and  March,  which  last  is  to  many  the  principal  seeding  month. 
They  may  be  sown  in  April,  and  are  occasionally  put  in  in  May,  but  with 
every  week  after  the  end  of  March  the  risk  of  failure  increases.  Early- 
sown  oats  are  less  liable  to  be  inundated  with  charlock,  as  frosts  destroy  the 
seedlings.  Charlock  is  seldom  seen  in  winter-sown  corn  for  this  reason. 

Insect  attacks  and  diseases. — Oats,  like  other  corn  crops,  are  liable  to  the 
attacks  of  the  wire-worm.  The  best  safeguard  is  early  sowing,  so  as  to 
enable  the  plant  to  develop  a strong  root.  Winter  oats  often  escape  simply 
because  they  make  root  during  autumn  and  winter  and  offer  a stronger 
resistance  than  spring-sown  oats.  Four-horse  rolling  is  found  useful  in 
checking  these  pests,  and  a dressing  of  3 cwt.  of  salt  and  1 cwt.  of  nitrate 
of  soda  applied  at  or  about  the  same  time  is  beneficial.  Oats  are  also 
liable  to  tulip-root  or  sedging,  which  is  caused  by  an  eel- worm,  Tylenchus^ 
a nematode  worm  of  very  minute  size,  which  affects  the  roots.  The  result 
is  a misshapen  and  swollen  bulb  at  the  base  of  the  upward  axis  and  a 
dwarfed  condition  of  the  leaves  resembling  carnation  grass  or  sedge.  It 
generally  occurs  in  the  case  of  the  finer  varieties,  such  as  potato  oats,  and 
is  prevalent  in  wet  seasons.  It  has  been  attributed  to  ploughing  in  wet 
weather,  and  has  been  known  to  be  attached  to  particular  fields.  When 
such  is  the  case,  it  is  best  to  relinquish  oats  for  some  other  crop.  It  is 
difficult  to  suggest  a cure,  but  liming  has  been  recommended.  Oats  are 
subject  to  “ smut,”  but  are  seldom  dressed  as  wheat  is  as  a preventative. 
It  is  not  necessary  to  enlarge  here  upon  the  remaining  attacks  to  which 
oats  are  liable.  They  are  not  numerous,  and  the  crop  may  be  considered 
as  generally  robust  and  free  from  disease. 

After-cultivation. — But  little  is  required  to  be  done  after  the  seed  has 
been  sown.  Harrowing  and  rolling  are  beneficial,  especially  the  latter,  and 
the  field  is  then  left,  bird-scaring  excepted,  which  becomes  important  as  the 
crop  approaches  maturity. 

Harvesting  oats. — If  oats  are  cut  too  early  they  will  be  light  in  the 
bushel,  and  black  oats  will  be  of  foxy-red  colour.  If  they  are  cut  too 
late  they  are  liable  to  shed.  Some  judgment  is  required  in  order  to  secure 
the  best  results,  but  both  extremes  should  be  avoided.  They  are  best  cut 
with  a self-binder  and  require  to  stand  for  several  days  before  they  are  fit 
to  cart.  They  are  more  liable  to  heat  and  mould  in  the  rick  than  wheat 
on  account  of  their  soft  straw  and  compressible  heads.  It  is  for  this  reason 
that  oats  are  said  to  require  plenty  of  “ field  room.”  If  well  harvested,  oats 
pay  well  for  keeping,  as  the  price  always  rises  as  they  gradually  approach 
the  standing  of  old  oats.  They  generally  command  a good  price  just 
before  harvest,  and  maintain  their  value  after  the  new  crop  begins  to  be 
delivered.  The  principal  danger  is  mice,  which  increase  very  rapidly  after 
March.  It  is  therefore  best  to  thresh  and  store  the  grain  after  that  month. 

Oats  as  a food. — The  composition  of  oats  is  affected  by  the  husk,  which 
is  adherent  except  in  the  case  of  naked  oats.  In  this  respect  they  offer 
some  resemblance  to  barley,  which,  with  a similar  exception  in  favour  of 
naked  barley,  also  leaves  the  threshing  machine  enveloped  in  adherent 
chaff  scales.  Wheat,  on  the  other  hand,  is  truly  “ bare  ” grain.  When 
oats  are  prepared  for  human  consumption  (oat-meals),  they  are  first 
denuded  of  their  “shells,”  which  are  sold  as  a stock  food,  but  when  used 
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as  horse  or  sheep  corn  they  are  given  without  this  deprivation.  This 
peculiarity  in  oats  accounts  in  some  manner  for  their  larger  yield  per  acre, 
and  also  for  their  comparatively  light  weight  per  bushel.  It  also  accounts 
for  the  still  larger  yields  and  lighter  weights  of  Tartarian  oats,  which  are 
furnished  with  awns.  Just  as  Italian  ryegrass  weighs  less  per  measure  than 
perennial  ryegrass,  so  the  Tartarian  oats  weigh  less  than  the  awnless 
varieties. 

The  percentage  of  kernel  to  total  weight  averages  from  69  to  80  per 
cent,  according  to  variety  and  season,  and  this  must  affect  the  comparative 
value  of  oats  as  food.  The  most  complete  and  elaborate  discussion  of  this 
subject  which  has  ever  been  published  in  this  country  is  to  be  found  in 
A Bushel  of  Corn,  by  A.  Stephen  Wilson,  published  in  1883  by  David 
Douglas  of  Edinburgh.  Enormous  pains  was  taken,  in  writing  this  work, 
to  present  the  subject  of  the  actual  nature  of  a bushel  of  corn  under  all 
conditions  of  season,  variety,  degree  of  moisture,  and  it  is  well  worthy  of 
study.  A large  proportion  of  the  space  is  devoted  to  the  oat  bushel,  and 
the  following  summary  (p.  235)  is  here  introduced  as  embodying  a general 
synopsis  of  an  enormous  number  of  cases : — 


Weight  per 
Bushel. 

Percentage  of 
Kernel. 

Percentage  of 
Husk. 

Class  I.  Oviform  or  egg-sliaped  oats  . 

Lbs. 

46-23 

76-34 

23-66 

,,  11.  Coniform  oats  .... 

45-49 

76-07 

23-93 

,,  III.  Fusiform  oats  .... 

43-30 

73-23 

26-77 

Average  of  all  oats 

75-21 

24-79 

Analyses  of  oats. — It  is  naturally  difficult  to  compare  a seed  containing 
25  per  cent,  of  shell  or  husk  with  naked  seeds,  but  most  analyses  include 
the  entire  grain,  and  consequently  show  a great  preponderance  of  fibre. 
The  effect  of  the  husk  is  shown  in  the  following  comparative  statement  as 
to  oats  and  wheat : — 


Composition  of 

Oats. 

Wheat. 

Per  cent. 

Per  cent. 

Water  

130 

13-4 

Albuminoids  and  amides 

11-3 

12-0 

Fat 

5-4 

1-9 

Soluble  carbohydrates  . . . . 

57-3 

69-0 

Fibre . 

10-0 

1-9 

Ash 

3-0 

1-8 

100-0 

100-0 

These  figures  show  the  general  similarity  of  the  cereal  grains,  but  also 
the  effect  of  the  oat  husk  upon  the  general  result. 

Oats  as  horse  food. — Oats  are  considered  to  be  the  most  fitting  grain  for 
horses  in  existence.  They  appear  to  be  admirably  fitted  for  their  digestive 
system,  and  are  superior  to  maize  and  barley,  while  wheat  is  known  to  be 
unsuitable  for  the  purpose.  Space  prevents  our  enlarging  upon  this  point 
at  present,  but  readers  are  referred  to  the  article  on  Feeding  of  Horses. 
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Oats  as  stock  food. — Oats  have  always  been  considered  to  be  well 
adapted  for  sheep,  and  are  largely  used  for  this  purpose.  They  are 
accredited  with  being  “ milky  ” both  for  cows  and  ewes. 

' Oat  straw  is  esteemed  as  a fodder.  It  is  currently  believed  to  be  at 
least  equal  to  inferior  hay,  and  is  superior  to  either  barley  or  wheat  straw. 
This  is  owing  to  the  higher  proportion  of  fat  it  contains  in  comparison 
wdth  other  straws.  In  this  respect  oat  straw  is  equal  to  poor  meadow  hay, 
and  very  little  inferior  to  hay  of  medium  quality.  Especially  is  it  valuable 
as  fodder  if  it  is  cut  early ; and  if  the  crop  is  secured  before  ripening  takes 
place,  oat  hay  is  the  result.  It  has  long  been  customary  to  feed  unthreshed 
oats  to  horses  and  cattle.  The  plan  followed  is  to  pass  the  whole  crop 
through  the  chaff-cutter  and  give  the  cut  straw  and  grain  together  to 
stock.  It  saves  the  expense  of  threshing,  and  ensures  a great  part  of  the 
straw  being  eaten. 


Oil"Ca.k6S  were  originally  regarded  as  a waste  product  of  the 
crushing,  or  pressing,  of  oleaginous  seeds.  They  were  at  first  recommended 
to  be  applied  to  land  as  manure,  but  it  was  soon  ascertained  that  cattle 
relished  the  cake  and  did  well  upon  it.  The  first  oil-cake  used  by 
agriculturists  was  linseed  cake,  but  later  rape,  cotton,  sunflower,  mustard, 
gold-of-pleasure,  palm-nut,  and  other  cakes  were  added.  Of  these,  linseed 
and  cotton  cakes  are  now  the  principal  kinds  employed,  and  of  the  rest 
rape  and  mustard  seed  are  only  used  for  manurial  purposes.  Articles  on 
each  of  these  cakes  will  be  found  under  their  respective  headings,  giving 
their  composition  and  properties. 


Oil  Engines  and  Petrol  Engines.— Oil  engines  possess 
many  features  which  render  them  of  great  value  to  the  farm,  and  there  is 
very  sound  reason  to  believe  that  they  will  be  far  more  extensively  used  on 
the  land.  As  it  was  as  recently  as  1876  that  the  Otto  cycle  was  invented, 
and  the  practical  utility  of  this  class  of  engine  dates  from  then,  the  large 
number  of  engines  now  in  use  shows  how  valuable  they  are  regarded  as 
being,  especially  when  it  is  remembered  that  during  that  time  they  have 
had  to  fight  their  way  into  public  favour,  whilst  the  steam-engine  had  been 
brought  to  a high  state  of  excellency.  As  long  ago  as  1791,  Street  got 
motive  power  by  the  explosion  of  oil,  but  the  development  of  the  steam- 
engine  mainly  claimed  the  attention  of  engineers,  and  it  was  not  until  1870 
that  Julius  Hock  of  Vienna  produced  the  first  practical  engine.  Bray  ton, 
an  American,  in  1873  made  a decided  improvement,  but  the  Otto  cycle,  in 
which  an  independent  vapourising  apparatus  is  dispensed  with,  marked  the 
successful  introduction  of  the  oil  engine  as  it  is  now  known.  The  Otto 
produces  two  revolutions  of  the  crank  shaft  for  every  one  impulse,  but 
there  are  modern  developments  so  constructed  as  to  give  a revolution  with 
each  impulse,  which  give  satisfactory  results,  and  time  alone  can  show  how 
far  improvements  can  be  made  which  will  render  the  Otto  cycle  obsolete ; 
great  efficiency  is  obtained  from  the  Otto  cycle,  but  so  much  thought  is 
being  expended  on  internal  combustion  engines,  largely  owing  to  their 
success  as  automobiles,  and  so  many  minor  improvements  are  being  made, 
that  it  is  difficult  to  believe  that  finality  has  been  nearly  reached.  Broadly 
speaking,  however,  most  of  the  improvements  made  are  in  the  direction  of 
improving  the  efficiency  of  the  Otto  cycle  by  preparing  and  controlling  the 
explosive  mixtures  of  oil  and  air,  and  regulating  their  supply  so  that  they 
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may  be  in  best  condition  for  combustion  to  produce  the  greatest  effect; 
and  to  generally  reduce  the  difficulties  of  cooling,  lubricating,  igniting,  etc. 

The  Otto  cycle  comprises  four  strokes  of  the  piston — two  forward  and 
two  backward  taken  alternately,  thus  causing  two  revolutions  of  the  crank 
shaft.  They  are  known  as — (1)  The  suction  stroke,  (2)  the  compression 
stroke,  (3)  the  explosive  or  power  stroke,  (4)  the  exhaust  stroke.  In 
the  first  forward  or  suction  stroke  a charge  of  oil  and  air  admixture  is 
sucked  in  at  atmospheric  pressure,  which  is  compressed  by  the  backward 
or  compression  stroke,  and  exploded,  causing  the  next  forward  or  explosive 
stroke,  giving  the  power  to  turn  the  crank  shaft ; the  next  backward  or 
exhaust  stroke  drives  out  the  products  of  combustion  through  the  exhaust 
valve,  which  is  operated  automatically  to  release  it.  The  cylinder  is  made 
larger  than  the  stroke,  so  that  the  piston  when  full  in  leaves  a space  not 
entered  by  the  piston,  called  the  combustion  space,  in  which  the  mixture  is 
compressed,  so  that  on  explosion  it  is  relatively  much  smaller  than  at 
atmospheric  pressure,  consequently  its  expansiveness  and  effect  are  much 
greater.  The  operations  of  supplying  the  mixture,  igniting,  governing, 
cooling,  and  general  regulation  are  controlled  by  accurately  timed 
appliances  actuated  by  the  engine,  and  a great  variety  of  devices  is 
employed  to  effect  these. 

In  engines  for  farm  use  some  of  the  highly  efficient  but  expensive 
attachments  supplied  to  high-priced  automobiles  have  to  be  replaced  by 
less  expensive  parts ; in  stationary  engines  the  cooling  gives  little  trouble, 
as  an  ample  supply  of  water  is  generally  available ; in  slow-moving  motors 
used  for  heavy  traction  and  for  ordinary  purposes  of  agricultural  operations, 
cooling  is  more  difficult  than  with  quickly-running  automobiles,  which,  by 
their  fast  passage  through  the  air,  create  a draught  greatly  assisting  highly 
laminated  air  coolers  to  reduce  the  heat  generated  in  the  cylinders.  The 
cooling  parts  in  agricultural  motors  are  therefore  of  special  importance. 
Again,  in  agricultural  motors  smells  which  are  highly  offensive  on  highways 
need  to  be  little  regarded  in  open  fields,  consequently  oils  which  should 
not  be  permitted  in  public  places  may  be  used  in  the  fields,  and,  provided 
an  efficient  carburetter  is  supplied, [low-priced  oils  can  be  employed  to  work, 
giving  power  at  a moderate  cost. 

Oil  engines  have  a great  advantage  for  farm  purposes  over  steam- 
engines,  in  that  the  great  weight  of  the  boiler  and  large  fire-box  is  avoided, 
consequently  they  are  easily  portable,  and  if  mounted  on  wheels  can  be 
readily  wheeled  or  drawn  by  a pony  to  any  part  of  the  farm  to  perform 
such  work  as  pumping,  chaff-cutting,  food  preparing,  or  otlier  operations ; 
moreover,  the  fuel  occupies  little  space,  and  the  necessity  for  water  carting 
and  coal  carting  is  avoided.  When  fitted  with  a satisfactory  carburetter  to 
use  petroleum  or  the  cheaper  oils,  they  work  at  a specially  economical  cost. 

The  application  of  the  oil  engine  to  agricultural  work  is  likely  to  be 
greatly  increased  in  the  near  future  by  the  use  of  general  purpose 
automobiles,  which  are  adapted  to  perform  practically  all  the  operations 
hitherto  done  by  horses  and  steam.  The  efficiency,  versatility,  and 
economical  working  of  these  engines  has  been  conclusively  demonstrated, 
and  when  the  prejudice  to  working  engines  on  the  land,  which  was  induced 
by  the  employment  of  the  heavy  steam  tractors,  has  been  removed,  they 
will  rapidly  find  a place  on  large  farms.  It  is  essential  to  their  success, 
especially  for  British  agriculture,  that  the  size  and  weight  shall  be  suitable 
to  requirements.  Unless  made  with  sufficient  power  and  weight,  they  will 
not  be  capable  of  universal  adoption,  and  if  too  heavy  they  will  acquire  too 
many  of  the  objections  of  the  steam-tractor.  All  the  efficiency  necessary 
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can  be  secured  in  motors  weighing  3 tons,  and  any  weight  beyond  that 
is  unnecessary  and  prejudicial  to  the  land,  even  when  used  only  as  a 
ploughing  machine,  while,  when  used  for  other  ordinary  purposes  on  the 
land,  such  as  for  cultivating,  drawing  a binder  or  mowing  machine,  the  ill- 
effect  is  emphasised.  At  present  machines  markedly  below  3 tons  have 
not  proved  successful,  and  regarding  the  weight  necessary  to  secure  wheel 
grip  to  pull  loads  ordinarily  required  on  the  farm,  a less  weight  is  not 
likely  to  be  desirable.  A 3-ton  motor  is  about  equal  in  weight  to  four 
farm  horses,  and  where  the  weight  is  well  distributed  on  the  wheels,  less 
harm  is  done  than  by  the  pounding  and  puddling  caused  by  horses. 


Oils,  US0  of,  in  Feeding*. — Oils  and  fats  are  hydrocarbons, 
a class  of  organic  compounds  which  differ  from  the  carbohydrates  in  a 
definite  manner.  They,  like  the  carbohydrates,  are  composed  of  carbon, 
hydrogen,  and  oxygen,  but  the  proportion  in  which  the  two  latter  in- 
gredients are  present  is  not  the  same  as  they  exist  in  water.  Oils  differ 
from  fats,  as  the  soft  fats  differ  from  the  harder  fats,  and  there  is  a long 
series  extending  from  fluid  oils  up  to  palmatine,  stearin,  and  the  waxes, 
which  latter  are  much  less  nutritious  than  oils  and  fats,  as  generally  given 
in  food  analyses.  In  the  older  analyses  waxes  and  fats  were  often  added 
together  in  terms  of  fat,  which  was  misleading,  as  the  two  classes  do  not 
at  all  correspond  in  nutrient  value.  The  proportion  of  fat  is  of  great 
importance,  as  it  is  two  and  a half  times  the  value  of  starch  or  sugar  (see 
Carbohydrates  and  Albuminoid  Eatios).  The  value  of  oilcakes  indicates  the 
high  estimation  in  which  oil  is  held,  and  a good  linseed  cake  contains  10 
to  12  per  cent,  of  linseed  oil.  The  value  of  oil  is  entirely  nutrient,  and 
does  not  consist  in  manurial  residues.  The  manurial  value  of  foods  is  due 
to  the  albuminoids,  which  are  also  of  enormous  importance  for  building  up 
the  tissues  of  animals.  A food  rich  in  oils  is  undoubtedly  a rich  food,  but 
it  must  always  be  remembered  that  the  manurial  value  sinks  as  the  per- 
centage of  oil  rises,  to  the  exclusion  of  the  albuminoid  principles.  Oils  are 
nourishing,  whether  derived  from  animal  or  vegetable  material,  as  is  shown 
in  the  fattening  properties  of  cod-liver  oil,  whale  oil,  fish  oil,  etc.  The 
oleaginous  seeds  are  the  chief  source  of  vegetable  oils,  such  as  colza,  olive, 
mustard,  linseed,  palm-nut,  and  numerous  other  oils.  It  is  necessary  that 
an  oil  should  be  free  from  purgative  or  irritating  principles  such  as  occur 
in  castor  and  croton  oil ; and  essential  oils  such  as  oil  of  lavender,  of  which 
there  are  many,  do  not  rank  with  the  liquid  oils  and  fats  used  for  fattening 
animals.  Oils  and  fats  are  easily  digested  and  pass  almost  unchanged  into 
the  circulation.  Fats  are  deposited  around  the  intestines  and  between  the 
muscular  fibres  which  compose  lean  meat.  They,  with  the  carbohydrates, 
are  fat  formers,  heat  supporters,  force  generators,  and  are  discharged  from 
the  system  in  the  form  of  carbonic  acid  gas  and  water  by  the  lungs.  Fat 
is  not  an  essential  part  of  the  animal  frame  in  the  same  sense  as  are 
muscular  fibre,  tendons,  nerves,  and  bone.  It  may  even  become  an 
incubus,  but  is  intended  by  nature  as  a reserve  of  heat  and  force.  The 
importance  of  fats  and  oils  in  fattening  animals  is  therefore  paramount, 
and  exceeds  that  of  the  carbohydrates.  Still,  it  is  true  that  in  the  process 
of  digestion  even  albuminoids  can  yield  fat,  although  at  considerable  waste. 

Oils  and  fats,  alone,  are  not  able  to  support  animal  life,  as  they  are 
wanting  in  nitrogenous  principles.  The  elimination  of  nitrogen  by  the 
kidneys  can  only  be  replaced  by  nitrogenous  food,  and  the  increase  of 
the  body  (growth)  can  only  be  achieved  by  a mixed  diet  containing  all 
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the  nutrient  substances.  Eatty  foods  are  better  bestowed  upon  adults  than 
upon  growing  animals  for  the  above  reasons,  but  when  given  in  oilcakes 
they  are  associated  with  a sufficient  amount  of  albuminoid  matter,  and  in 
this  way  minister  to  full  development  of  the  body. 


O I eo- Margarine. — See  Margarine. 


Ophthalmia. — Ophthalmia  in  its  strictly  technical  and  limited 
sense  is  applied  to  inflammation  of  the  conjunctiva  or  the  inner  lining  of 
the  lids  and  of  the  white  of  the  eye.  It  is,  however,  often  used  to  embrace 
many  diseased  conditions  of  the  eye,  and  it  is  adopted  here  for  the  purpose 
of  briefly  referring  to  such  affections  as  are  more  commonly  met  with  in  farm 
animals. 

The  perfect  condition  of  the  horse’s  eye  is  a matter  of  great  importance, 
and  some  forms  of  imperfection  seriously  interfere  with  his  usefulness  and 
sale  value.  The  monetary  worth  of  other  farm  animals  is  not  so  greatly 
affected.  A small  opaque  speck  in  the  transparent  part  of  the  eye  may 
render  a horse  used  for  hunting  or  other  fast  work  extremely  dangerous, 
and  so  for  the  purpose  valueless,  as  causing  shying,  whereas  in  animals  of 
the  other  species  it  has  little  or  no  significance. 

Causes. — Injury  to  the  front  of  the  eye  may  be  caused  by  contact  with 
almost  any  hard  substance,  as  grit,  husks,  oats,  hay  seeds,  by  mechanical 
force  as  the  whip  lash,  worms  under  the  lids,  micro-organisms  or  chemical 
irritants.  The  result  may  be  inflammation  of  the  membrane  lining  the 
lids  and  whites,  conjunctivitis,  or  of  the  transparent  part  (cornea),  heratitis. 
The  disease  due  to  bacteria  may  be  contagious,  and  it  is  believed  such  a 
condition  affects  cattle  and  sheep,  and  that  the  contagion  is  carried  from 
animal  to  animal  through  the  agency  of  flies,  etc.  These  parts  also  become 
inflamed  as  one  manifestation  of  some  general  contagious  diseases,  as 
influenza.  When  ophthalmia  is  caused  by  a blow,  probably  one  eye  only  is 
affected. 

Symptoms  are  dread  of  light,  manifested  by  closure  of  the  eyelids,  which  in 
some  cases  are  swollen,  running  of  tears  over  the  face,  redness  of  the  inner 
surface  of  the  lids,  and  perhaps  the  white  of  the  eye,  dulness  of  the 
normally  clear  and  transparent  cornea ; this  opacity  may  be  of  any  degree 
of  density  from  mere  slight  cloudiness  to  milky  whiteness.  The  opacity 
may  occupy  part  or  the  whole  of  the  cornea.  In  some  instances  portions 
of  the  surface  may  be  lost  and  an  ulcer  formed. 

Under  favourable  conditions  all  the  symptoms  may  pass  off,  and  the 
eye  become  perfectly  clear,  but  unfortunately  such  is  not  always  the  case, 
and  an  opacity  may  be  permanent,  leaving  a mark  in  the  clear  part  of  the 
front  of  the  eye.  If  the  opacity  is  thin  and  diffuse,  i.e.  cloudy,  it  is  termed 
nebula ; if  dense  and  white,  albugo  or  leukoma.  It  may  be  of  any  size  or 
disposition.  Not  infrequently  it  appears  as  a thin  stripe,  it  may  be  in  any 
direction,  and  a fine  line  across  the  eye  is  often  called  a whip-stripe  and 
believed  to  be  such.  It  is  generally  noticed  that  a thin  cloudy  opacity  is 
more  liable  to  cause  shying  than  a denser  one.  In  some  cases  matter  may 
be  discharged,  and  this  in  the  acute  stage  may  cause  the  eyelids  to  stick 
together. 

The  treatment  of  ophthalmia  consists  first  of  placing  the  animal  in  a 
dull  light,  as  bright  light  causes  pain.  This  may  be  effected  by  fastening  a 
piece  of  linen  on  the  brow-piece  of  a head-stall,  though  in  some  cases  this 


OSIEES 


173 


plan  is  not  suitable,  as  the  covering  irritates  the  patient.  A darkened  box 
is  generally  advised.  Medicinal  application  may  be  made  by  soaking  a 
piece  of  linen  in  some  mild  antiseptic  solution  as  boracic  acid,  and  fixing 
it  as  above  described,  or  as  sprayed  lotion,  or  directly  applied  with  lint, 
cotton-wool,  sponge,  etc.  Foreign  bodies,  as  grit,  husks  or  oats,  often  induce 
great  pain.  A little  castor  oil  introduced  between  the  lids  is  often  used 
to  facilitate  removal,  and  solution  of  cocaine  to  soothe  the  parts.  If  the  con- 
dition has  existed  for  some  time,  some  form  of  mercurial  preparation  as  the 
nitrate  may  be  used  with  advantage.  This  part  of  the  eye  is  so  very 
delicate,  and  easily  permanently  injured  by  strong  solutions  and  in  the  act 
of  applying  such,  that  expert  treatment  is  always  advised. 

Specific  or  periodic  ophthalmia  i*s  the  name  used  to  indicate  inflamma- 
tion of  internal  parts  of  the  eye — iris,  etc.  It  was  much  more  commonly 
encountered  formerly,  and  was  attributed  to  defective  stabling  and  bad 
treatment,  also  to  rheumatism.  Animals  once  affected  usually  suffer  future 
attack.  The  result  is  generally  serious — cataract,  alterations  in  the  iris 
often  following  an  attack.  The  general  condition  of  the  eyelids  and  cornea 
is  the  same  as  in  the  affection  just  referred  to.  Sight  is  often  permanently 
damaged.  Internal  medicines,  as  iodide  of  potassium,  mercury,  purgatives, 
etc.,  are  often  necessary  in  addition  to  local  application. 

Cataract  is  an  opacity  of  the  crystalline  lens  and  its  capsule.  The 
normal  lens,  as  situated  within  the  eye,  and  appearing  a round  body  in 
the  centre,  darker  than  its  surrounding,  is  perfectly  transparent.  The 
loss  of  transparency  constituting  cataract  is  usually  due  to  some  inherent 
weakness,  occasionally  it  may  result  from  a blow,  or  from  inflammation  in 
the  eye.  It  varies  in  size  from  the  smallest  appreciable  point  to  that  of 
the  whole  lens.  Usually  both  eyes  sooner  or  later  become  affected,  and 
this  may  mean  total  blindness. 

Cataract  may  be  best  detected  by  standing  behind  the  eye  and  looking 
through  it ; the  opacity  is  then  seen  as  a whitish  speck  on  the  lens.  For 
this  examination  the  horse’s  head  should  be  placed  in  a doorway  so  that 
the  examiner  be  looking  from  the  dark  to  the  light,  the  observer  be 
assisted  by  the  use  of  the  ophthalmoscope,  which  throws  strong  light 
through  the  lens,  when,  if  a cataract  exists,  it  appears  as  a dark  spot. 
Considerable  experience  is,  however,  essential,  and  cataracts  perfectly  dis- 
tinct to  the  expert  are  often  not  easily  demonstrable  to  the  ordinary  observer. 

Cataracts  are  usually  permanent,  though  very  occasionally  they  clear  up. 
Shying  and  ultimately  blindness  are  the  usual  results,  but  minute  cataracts 
often  cause  very  little  trouble.  In  the  human  subject  cataracts  are  some- 
times “ removed  ” by  operations,  which  are  not  usually  practicable  in  the 
horse,  though  success  has  been  reported  in  a few  cases. 

The  haw  or  winking  membrane  of  the  horse’s  eye  is  sometimes  the  seat 
of  a tumour,  which  may  be  malignant. 

Periodic  ophthalmia  and  cataract  are  both  forms  of  unsoundness ; 
according  to  some  authorities,  both  are  hereditary;  all  are  agreed  that 
cataract  is,  and  it  is  not  very  uncommon  to  discover  its  existence  in  the 
very  young  animal. 


Orchards. — See  Fruit  Growing. 


Osiers. — The  cultivation  of  osier-beds  or  osier-holts  is  a profitable 
form  of  industry,  which  has  been  allowed  to  pass  largely  into  the  hands  of 
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continental  growers.  This  is  much  to  be  regretted,  seeing  that  the  various 
kinds  of  willow  employed  thrive  in  ground  unsuitable  for  any  other  kind 
of  crop.  Osiers  are  still  cultivated  to  a considerable  extent  in  the  Fens  of 
Lincolnshire,  in  various  parts  of  southern  and  midland  England^  and  in  the 
neighbourhood  of  Belfast,  and  it  may  he  assumed  that  this  would  not  be 
done  if  it  did  not  pay  the  growers.  In  fact  the  report  upon  an  osier-bed 
on  an  eyot  or  island  in  the  Thames  between  Kew  and  Kichmond  given  in 
the  Quarterly  Journal  of  Forestry  for  April  1907  shows  that  it  is  still  a 
very  remunerative  industry  in  the  neighbourhood  of  a good  market.  The 
land  in  question,  belonging  to  the  Duke  of  Northumberland,  is  about  6J 
acres  in  extent,  for  which  the  tenant  pays  a rent  of  £15.  He  took  it 
over  in  the  year  1900,  it  being  then  stocked  with  old  stools,  and  he  has 
since  planted  about  30,000  cuttings. 

The  balance-sheet  for  1905  stands  as  follows: — 


Exjpenditure. 

Income. 

Eent  , . . . . 

£15 

0 

0 

By  sale  of  sixty  bolts  of  first 

Rates  and  taxes 

1 

0 

0 

size  rods  at  8s.  per  bolt 

£24 

0 

0 

Cutting  1500  bolts  at  6s.  a 

By  value  of  5000  baskets  at 

score  . . . . . 

22 

10 

0 

15s.  per  dozen  . 

312 

10 

0 

Sorting  750  bolts  at  5s.  a score 

9 

7 

6 

Peeling  560  bolts  at  lOd.  a 

bolt 

23 

6 

8 

Making  5000  baskets  at  7^d. 

each  . . 

156 

5 

0 

Planting  5000  cuttings  at 

2s.  6d.  per  1000 

' 0 

12 

6 

Weeding  . . . . 

5 

0 

0 

Trenching,  etc. 

3 

8 

4 

Total  expenses  . 

£236 

10 

0 

Total  receipts  . 

£336 

10 

0 

N et  profit . . . . 

100 

0 

0 

£336 

10 

0 

This  brings  out  a net  revenue  to  the  cultivator  of  £15,  7s.  8d.  per  acre. 
The  plants  grown  are  all  Salix  alha  vimindlis,  a variety  of  the  white  or 
Huntingdon  willow,  producing  what  are  technically  known  as  cane  osiers. 

In  other  districts  there  are  also  grown  varieties  of  Salix  triandra, 
locally  termed  glibskins,  which  are  rather  liable  to  “ scab  ” ; black  mauls, 
a small  but  useful  variety,  being  very  tough ; green  sucklings,  a rank 
grower,  but  not  a favourite  with  basket-makers,  and  black  Hollanders ; 
also  Salix  yurpurea,  technically  known  as  the  Welsh  osier,  and  S. 
deeipiens,  called  the  mottled  Spaniard  {Kew  Bulletin,  1906,  p.  143).  A 
deep,  rich,  moist  alluvium  is  the  best  soil;  clay  will  do  provided  it  is 
moist  enough;  but  peat  or  hot,  dry  soils  must  be  avoided.  Winter 
inundation  is  not  objectionable,  but  the  ground,  though  saturated,  must 
not  be  water-logged  during  the  growing  season. 

In  making  a new  osier-bed  the  ground  must  be  thoroughly  cleaned  in 
summer,  and  ploughed  or  dug  over  to  a depth  of  about  16  inches  in 
autumn.  If  it  is  not  naturally  rich,  manure  should  be  added,  soot  being 
considered  a desirable  condiment. 

Having  prepared  bundles  of  “sets”  or  cuttings  16  or  18  inches  long 
from  second  year’s  growth,  these  may  be  planted  in  February  or  March, 
inserting  them  to  a depth  of  10  inches  in  the  soil  The  ground  must  be 
kept  clean  by  hoeing  and  forking  during  the  first  two  summers,  which 
costs  from  £1  to  £2  per  acre  per  annum.  After  the  second  year,  the  growth 
of  the  osiers  will  suffice  to  keep  down  weeds  and  grass. 


Parsons. 


Oxford  Down  Ram. 


Reid. 


Oxford  Down  Ewes. 
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The  first  crop  may  be  expected  to  be  ready  in  four  or  five  years, 
though  under  favourable  conditions  the  rods  are  matured  in  three  years. 
The  profitable  life  of  the  plants,  if  properly  managed,  is  from  ten  to  fifteen 
years.  The  annual  growth  is  from  8 to  10  or  even  13  feet,  and  the  rods 
are  cut  as  soon  after  the  New  Year  as  the  state  of  the  ground  will  permit. 
A sharp,  strong  hook  is  used ; the  rods  are  tied  in  “ bolts  ” or  “ bunches,” 
girthing  exactly  the  old  English  ell  (45  inches)  at  1 foot  from  the  butt 
of  the  bunch,  with  an  “ ell  band  ” made  of  willow  attached  to  a “ breech 
band  ” round  the  butts.  A third  band  is  passed  round  the  bunch  near  the 
top. 

In  his  account  of  osier  culture  in  the  Fen  district.  Dr.  Nisbet  estimates 
the  average  annual  yield  per  acre  at  150  bunches,  weighing,  when  green, 
about  84  lb.  each,  or  about  5|  tons  per  acre,  yielding  a gross  return  of  £15 
an  acre,  against  which  must  be  set  rent  and  other  expenses  {The  Forester,  ii. 
486) ; whereas  the  Thames  osier-bed  above  referred  to  yields  a net  profit 
of  £15  per  acre.  This  is  due  to  the  high  price  of  baskets  near  London. 

The  bolts  or  bundles  having  been  tied  up,  the  rods  are  prepared  for 
peeling  by  setting  the  butt-end  of  the  bundle  in  w^ater  or  moist  soil  till  the 
sap  begins  to  rise,  causing  the  bark  to  strip  easily.  It  is  most  important 
that  the  right  moment  should  be  taken  for  peeling,  for  if  growth  is  allowed 
to  proceed  too  far,  the  process  is  difficult  and  the  rods  are  spoilt.  Women 
draw  the  rods  through  a “ break  ” or  “ cleave,”  which  splits  the  bark  into 
strips,  and  children  then  remove  it  by  hand. 

After  peeling,  the  rods  are  sorted  in  three  grades  of  size,  dried,  tied  up 
again  in  bunches,  and  stored.  “ Skeining  ” is  the  process  of  splitting  rods 
for  certain  requirements  of  manufacture ; those  rods  which  will  stand  it 
being  the  most  valuable  kind. 

Of  course,  it  is  not  necessary  that  the  owner  of  an  osier -holt  should 
undertake  the  preparation  of  the  rods  for  market ; in  fact,  throughout  the 
Fen  district  his  part  of  the  industry  is  confined  to  planting,  growing,  and 
cutting  them,  when  he  sells  them  in  bundles  to  those  who  peel,  sort,  and 
store  them.  But  it  is  obvious  that  a crop  so  weighty  can  only  be  profit- 
ably handled  at  no  great  distance  from  where  it  is  grown;  wherefore  it 
would  be  necessary,  before  starting  an  osier-holt  in  a district  where  the 
industry  does  not  already  exist,  to  arrange  for  the  necessary  supply  of 
trained  hands.  (Detailed  instruction  in  osier  culture  may  be  found  in 
Dr.  Nisbet’s  Forester,  ii.  484-6  ; articles  by  W.  W.  J.  Cochrane,  Highland  and 
Agricultural  Society’s  Transactions,  and  by  Mr.  E.  J.  Baillie,  Eoyal 

Agricultural  Society’s  Transactions,  1894.) 


Ovariotomy.— Spaying. 


Overfeeding. — See  Impaction. 


Oxford-down  Sheep. — This  is  one  of  the  most  recent 
additions  to  the  British  breeds  of  sheep.  It  does  not  claim  a remote,  pure 
ancestry,  like  the  Leicesters  and  Southdowns.  It  is  a result  of  crossing 
two  distinct  races,  both  of  which  still  occupy  important  positions,  namely, 
the  Cotswold  and  the  improved  Hampshire-down.  The  Oxford-down  is 
of  composite  origin,  as  both  the  direct  parent  stocks  resulted  from  crosses, 
as  explained  in  the  articles  on  Cotswold  and  Hampshire-down  Sheep. 
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The  effect  of  Southdown  crosses  upon  the  Hampshire-down  is  a matter  of 
common  knowledge,  and  Mr.  John  Twynam,  whose  name  is  associated  with 
the  earliest  genesis  of  the  Oxfordshire-down,  stated  that  his  “half-bred” 
lambs  were  in  demand  by  many  of  the  best  breeders  of  Hampshire-downs 
in  1835  and  subsequent  years.  Of  this  there  can  be  no  doubt,  and  it 
shows  that  the  Hampshire-down  pedigree,  if  carried  far  enough  back,  unites 
in  itself  a number  of  distinct  breeds  now  fused  into  a distinct  type.  The 
direct  or  immediate  origin  of  Oxfordshire  sheep  dates  from  the  cross 
already  mentioned,  namely  of  Cotswolds  and  Hampshire-downs,  effected  by 
Mr.  John  Twynam  of  Whitchurch,  Hants  ; and  subsequently  by  Mr.  Samuel 
and  Mr.  Joseph  Druce  of  Eynsham,  Oxfordshire.  Mr.  John  Twynam  was 
in  the  field  at  a very  early  period,  as  is  shown  by  his  having  sold  his  half- 
bred  ram  lambs  to  Hampshire-down  breeders  as  early  as  1835.  This  he 
could  not  have  done  unless  his  sheep  had  achieved  a reputation.  Mr. 
Druce  only  claimed  to  have  effected  the  cross  in  or  about  1833-34,  and 
twenty  years  later  called  his  Oxfords  “ half-breds  ” ; and  Mr.  Clare  Sewell 
Eead  as  late  as  1854  suggested  the  more  distinctive  name  of  “Down- 
Cotswolds.”  It  was  not  until  1859  that  the  breed  became  fully  recognised 
as  Oxfordshire-downs,  and  appeared  under  that  designation  at  the  Battersea 
Park  Meeting  of  the  Eoyal  Agricultural  Society  in  1862.  They  came  into 
recognition  simultaneously  with  the  second  great  International  Exhibition, 
and  date  their  promotion  into  a class  from  the  general  meeting  of  the 
Eoyal  Agricultural  Society  held  in  December  1861,  when  the  Sheep  Prize 
List  was  reformed.  It  was  then  announced  that  the  old  classification  of 
Leicesters  and  Southdowns,  with  classes  for  long-woolled  sheep  other  than 
Leicesters,  and  short-woolled  sheep  other  than  Southdowns,  was  inadequate. 
It  was  at  the  same  time  that  classes  for  Lincolns,  Cotswolds,  Hampshire- 
downs,  Dorsets,  Oxfordshire-downs,  Eomney  Marsh,  etc.,  were  added.  This 
supplies  the  date  not  only  of  recognition  for  Oxford-downs,  but  also  indicates 
that  many  of  our  best  known  modern  breeds  of  sheep  were  up  to  that  time 
lumped  together  in  a manner  unworthy  of  their  position.  The  Messrs. 
Druce  of  Eynsham  deserve  much  credit  for  having  brought  the  Oxfordshire 
sheep  into  prominence,  and  as  a member  of  Council  of  the  Eoyal,  Mr. 
Samuel  Druce  had  special  opportunities  for  so  doing.  He  was  in  corre- 
spondence with  Mr.  Pusey,  the  well-known  Secretary  of  the  Society,  and 
stated  that  they  were  a cross  between  the  Cotswold  and  Southdown,  which 
shows  a want  of  clearnesss  as  to  the  distinction  between  Sussex  and 
Hampshire-down  at  that  time.  In  a later  communication  to  Mr.  W.  C. 
Spooner  he  is  more  precise  when  he  writes,  “ The  foundation  of  this  sheep 
was  begun  about  the  year  1833,  by  using  a well-made,  neat  Cotswold  ram 
with  Hampshire-down  ewes.”  This  was  seven  years  before  Mr.  Humphrey, 
of  Oak  Ash  in  Berks,  crossed  his  Hampshire  ewes  with  Mr.  Jonas  Webb’s 
Babraham  Southdowns,  and  thus  laid  the  foundation  of  the  improved 
Hampshire-down  breed.  The  Hampshire  of  1833  must  have  been  a coarser 
and  different  sheep  to  what  he  appears  in  our  day.  From  what  has  already 
been  said  it  is  evident  that  Mr.  Twynam  had  already  effected  the  Cotswold 
cross  years  before  Mr.  Druce’s  experiment,  but  it  was  not  until  recently, 
that,  owing  to  the  indefatigable  labours  of  his  granddaughter,  Miss  Twynam 
of  Winchester,  due  recognition  was  at  last  given  to  his  work. 

Crosses  between  long-woolled  and  Down  sheep  have  always  been  popular, 
and  at  the  present  day  there  is  a great  demand  for  Hampshire  ram  lambs 
for  crossing  with  Lincoln,  Leicester,  and  Cotswold  ewes  for  raising  fat  lambs. 
The  progeny  combine  the  high  quality  of  mutton  and  rapid  growth  of  the 
Hampshire  sire  with  the  heavier  carcasses  and  longer  fleece  of  the  long- 
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woolled  Down.  They  have  no  distinctive  name  except  that  of  half-breeds, 
and  there  is  no  doubt  that  when  the  first  cross  came  into  vogue  “ half-breds  ” 
was  the  natural  designation. 

There  is,  however,  an  enormous  difference  between  a half-bred  Down- 
Cotswold  and  a pure-bred  Oxford-down  sheep. 

During  the  earlier  stages  the  new  breed  in  some  cases  favoured  the 
female  and  in  other  cases  the  male  parent  breed.  The  face  was  speckled, 
and  the  fleece  varied  in  length  and  closeness.  In  competent  hands,  and  by 
means  of  selection  only,  a true  type  was  gradually  evolved,  and  certainly 
for  the  last  sixty  years  the  process  has  been  continued  until  a uniform  and 
distinct  breed  has  been  the  result. 

Among  the  earliest  successful  exhibitors  of  Oxford-downs,  the  following 
names  were  always  prominent : — The  Duke  of  Marlborough,  Blenheim ; Mr. 
Joseph  Druce,  Eynsham,  Oxon ; Mr.  Charles  Gillett  of  Bampton,  Farringdon, 
Berks  (who  exhibited  both  Hampshire  and  Oxfordshire  sheep  in  1862)  ; Mr. 
Charles  Howard  of  Biddenham,  Beds;  Mr.  John  Treadwell,  Upper  Win- 
chendon,  Aylesbury ; Mr.  A.  F.  Druce ; Mr.  Charles  Hobbs  of  Maisy 
Hampton,  Fairford,  Gloucestershire;  Mr.  Frederick  Street  of  Somersham 
Park,  St.  Ives ; Mr.  Albert  Bramy  of  Haythrop  Park,  Oxon ; and 
others. 

The  Oxford-down  Sheep  Breeders’  Association  still  includes  many  of  the 
old  names  among  its  members.  The  flock-book  issued  in  1907  is  the  nine- 
teenth of  the  series,  and  is  edited  by  Mr.  Howard  Sammons  at  11  Queen 
Street,  Oxford,  and  the  late  Mr.  A.  F.  Milton  Druce  long  acted  as  secretary, 
and  was  a conspicuous  promoter  of  the  breed.  The  Oxford  breeders  form  a 
united  body,  and  are  justly  proud  of  their  sheep.  Besides  the  above  names, 
those  of  Messrs.  Askell  of  Gloucestershire ; Messrs.  Cooper  and  Nephew, 
Berkhamsted ; Mr.  J.  T.  Hobbs  of  Maisey  Hampton  ; Mr.  E.  W.  Hobbs  of 
Kelmscott,  Lechlade ; and  Mr.  George  Street  of  Ampthill,  Beds,  well  deserve 
notice.  These  names  are  given  as  indicating  the  continuity  of  the  breed 
in  the  same  hands,  and  would  be  incomplete  without  that  of  the  veteran 
breeder  and  popular  agriculturist,  Mr.  John  Treadwell  of  Upper  Winchen- 
don,  Bucks. 


Management  of  the  Flocks. 

Mr.  Howard  Sammons,  the  Secretary  of  the  Oxfordshire  Sheep  Breeders’ 
Association,  is  principally  responsible  for  the  following  remarks  upon  the 
general  management  of  the  flocks.  The  ewes  and  rams  are  usually  turned 
out  in  August  on  grass  land  to  secure  early  lambs,  as  those  born  later  are 
subject  to  scour  when  young.  Clovers  either  young  or  old  are  avoided,  as 
they  cause  the  ewes  to  turn.  Towards  December  they  run  on  grass  during  the 
day  and  are  folded  on  arable  land  at  night,  and  receive  a few  swedes  and  plenty 
of  good  clover  and  meadow  hay.  Just  before  lambing  they  spend  the  night 
in  their  yards. 

As  the  lambs  become  strong  they  are  drafted  on  to  grass  land,  and  are 
allowed  a few  oats,  bran,  malt-dust,  and  other  easily  digested  dry  foods,  and, 
if  the  weather  is  severe,  as  much  hay  as  they  will  eat.  The  lambs  are 
weaned  about  J une,  at  which  time  vetches  or  earlier  green  food  should  be 
ready,  and  are  then  penned  over  the  ground,  moving  forward,  one  fold  each 
day,  before  the  ewes,  and  receive  a mixture  of  cake,  peas,  beans,  etc.  The 
ewes  follow  up  the  lambs  from  fold  to  fold,  and  the  liberal  feeding  bears 
fruit  in  an  increased  yield  from  the  soil,  which  of  itself  goes  a long  way  to 
compensating  the  farmer  for  his  expenditure  on  the  sheep. 
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The  Oxford-down  dock-book  contains  the  records  of  about  120  flocks, 
many  of  which  are  very  small.  It  may  be  fairly  stated  that  the  great 
majority  show  under  150  ewes,  while  many  only  enter  from  10  to  50,  and 
others  50  to  100.  The  largest  flock  comprises  662  ewes,  but  few  number 
more  thon  250.  The  registration  of  ewes  is  confined  to  a few  of  the  most 
noted  breeders,  and  the  total  number  registered  is  about  150,  while  that  of 
rams,  in  the  most  recent  volume,  is  represented  by  373.  The  registration 
of  ewes  as  well  as  rams  does  not  seem  to  have  made  much  headway, 
although  it  has  been  put  forward  as  necessary  for  the  construction  of  a 
perfect  pedigree.  Such  registration  would  become  unwieldy  in  a large 
flock,  and  could  only  be  represented  by  numbers,  for  names  would  occupy 
too  much  space.  The  Oxford  sheep-breeders  would  be  in  a better  position 
for  such  registration  than  the  breeders,  say,  of  Hampshire  flocks,  which 
frequently  comprise  750  to  1000  ewes.  Judging  from  the  flock-book,  the 
breeders  of  these  sheep  are  widely  distributed,  although  the  headquarter 
of  the  breed  is  centred  in  Oxfordshire  and  the  surrounding  counties. 
There  are  flocks  in  Scotland,  Ireland,  Cumberland,  Durham,  Yorkshire, 
Norfolk,  and  many  other  counties,  as  well  as  in  France  and  the  United 
States. 

Points  of  Oxfordshire  sheep. — The  Oxford  sheep  as  they  are  seen  to-day 
are  more  uniform  in  type  than  they  were  a generation  ago.  They  still, 
however,  show  their  Cotswold-Hampshire  origin  in  certain  particulars. 
The  features  are  dark  brown,  and  the  ears  are  distinctly  longer  than  in 
the  Shropshires. 

As  these  two  breeds  in  some  respects  resemble  each  other,  it  may  be 
noticed  that  the  Oxford  head  (profile)  is  more  finely  cut,  that  the  forelock 
is  longer,  that  the  ears  are  also  longer,  and  that  the  fleece  is  of  greater 
length  and  weight.  The  Shropshire  sheep  is  easily  distinguished  by  his 
short  ears,  compact  head-covering  resembling  a helmet  of  wool,  the 
encroachment  of  wool  over  the  face,  and  in  many  cases  the  folds  or 
wrinkles  to  be  seen  in  the  skin  around  the  throat  and  neck.  Carcass 
points  are  so  similar  in  all  the  improved  breeds,  that  a detailed  description 
would  entail  repetition.  All  sheep  should  have  muscular  necks,  good 
shoulders,  well-sprung  ribs,  etc.,  and  a sheep  without  a good  head  would 
have  but  little  distinctive  character. 

We  shall  therefore  dispense  with  carcass  details  and  endeavour  to  depict 
the  peculiarities  of  the  breed.  In  all  breeds  of  sheep  the  characteristics 
are  to  be  seen  in  the  features,  fleece  and  form,  and  the  two  first  points  have 
already  been  described. 

The  form  is  compact  and  heavy,  and  must  be  allowed  to  be  attractive. 
Oxford  sheep  have  been  called  the  “glory  of  Oxfordshire,”  a title  which 
they  well  deserve.  They  belong  to  the  heavy  fleshed  breeds,  and  combine 
wool  and  mutton  in  a high  degree.  They  also  combine  the  merits  of 
long-  and  of  short-woolled  sheep,  as  might  naturally  be  expected.  They 
are  a valuable  breed  in  themselves,  but  may  not  be  so  reliable  for  cross- 
ing purposes  as  purer  bred  sheep  of  older  standing  like  the  Southdown 
or  Leicester.  There  always  has  been  a tendency  to  revert  to  the  wool 
or  the  character  of  either  parent  breeds,  although  the  tendency  is  being 
diminished.  It  is,  however,  difficult  to  get  rid  of  hereditary  tendencies, 
and  the  origin  of  the  Oxfordshire  sheep  through  direct  crossing  is  too 
recent  for  absolute  fixity  of  type.  On  the  other  hand,  it  may  be  retorted 
that  the  same  reflection  is  true  when  applied  to  some  other  breeds  of 
sheep. 

In  the  most  recent  annual  report  of  the  progress  of  the  breed  in  the 
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Live  Stock  Journal  Almanac  for  1908,  there  are  some  interesting  facts 
relating  to  prices  and  export  trade.  The  highest  price  for  rams  was 
given  by  Mr.  J.  T.  Hobbs  for  a ram  bred  by  and  the  property  of  Mr. 
John  Treadwell,  which  was  sold  for  150  guineas.  The  average  prices 
realised  in  the  twenty  most  representative  sales  varied  from  6 to  16 
guineas  for  shearlings,  and  from  4 to  5 guineas  for  ram  lambs.  The 
Scotch  sales  at  Kelso  are  an  important  feature  in  the  progress  of  the  breed, 
and  twenty-five  breeders,  many  of  whom  were  Scotchmen,  competed  in  the 
sale-rings.  It  is  significant  that  Mr.  William  Eitchie,  Lyne,  Peeblesshire, 
obtained  the  highest  price,  35  guineas,  for  a shearling ; also  that  the  Eight 
Hon.  A.  J.  Balfour  appeared  as  a successful  breeder  of  Oxfordshire  sheep 
bred  in  Scotland. 


0X1013.11011. — Oxygen  gas  was  discovered  by  Priestley  in  1774,  and 
modern  chemistry  dates  from  that  time.  Every  element,  with  the  exception 
of  fiuorine,  combines  with  oxygen,  and  the  result  is  either  an  acid  or  an 
alkali,  an  oxide  or  a base.  The  process  of  oxidation  is  due  to  chemical 
affinity,  and  it  is  curious  to  note  that  although  oxygen  exists  in  an  uncom- 
bined form  in  enormous  quantities  in  atmospheric  air,  few  substances 
capable  of  uniting  with  it  remain  free  but  appear  as  oxides.  Oxidation, 
however,  is  only  possible  at  certain  temperatures,  and  disassociation  or 
reduction  takes  place  in  intense  heat,  such  as  exists  in  the  solar  photosphere. 
It  is  probable  that  there  was  a time  in  which  oxygen  existed  in  our  planet 
entirely  in  a free  state,  and  that  as  the  earth  cooled,  oxides  were  gradually 
formed.  The  degree  of  heat  in  which  oxygen  can  combine  with  another 
element  is  probably  fixed,  was  exceeded  millions  of  years  ago.  A few 
examples  of  oxidation  will  assist  the  reader  to  understand  the  meaning 
of  the  term.  Take,  for  example,  lime  or  the  oxide  of  the  metal  calcium. 
This  metal  never  exists  free  under  existing  conditions,  and  requires  to  be 
specially  prepared  in  the  laboratory.  There  may  have  been  and  probably 
was  a period  in  which  calcium  and  oxygen  were  dissociated,  but  as  the 
planet  cooled  the  two  united  to  form  lime.  The  same  was  also  true 
of  potassium,  magnesium,  sodium,  iron,  silicon,  and  other  metals  now 
existing  as  bases  or  combined  as  salts,  and  the  change  was  effected  by 
oxidation  or  the  union  of  oxygen  with  the  materials  concerned.  The 
crust  of  the  earth  is  largely  composed  of  oxides  such  as  silica,  clay, 
lime,  and  many  other  familiar  substances.  There  are  exceptions,  as  for 
example  common  salt,  which  is  not  an  oxide  but  a chloride.  Oxidation 
is  therefore  responsible  for  the  great  majority  of  minerals,  earths,  and 
waters. 

Oxidation  is  constantly  taking  place  whenever  metals  come  in  contact 
with  oxygen.  Iron,  zinc,  lead,  tin,  etc.,  are  all  subject  to  oxidation,  and  “rust” 
under  the  influence  of  oxygen.  Combustion  is  merely  a rapid  process  of 
oxidation  in  which  organic  substances  are  converted  into  oxides  such  as 
carbonic  acid  gas  from  carbon,  and  water  from  hydrogen.  Decomposition 
and  fermentation,  although  due  to  bacterial  action,  are  also  processes  of 
oxidation  in  which  carbon  is  converted  into  carbonic  acid  gas,  and  nitrogen 
into  nitrites  and  nitrates.  Eespiration  is  a process  of  oxidation  in  which 
the  effete  carbonaceous  matter  of  the  body  is  resolved  into  carbonic  acid 
gas.  Oxidation  is  constantly  taking  place  in  the  soil,  especially  as  regards 
the  organic  matter,  which  is  gradually  burnt  up  and  dissipated  by  union 
with  free  oxygen  gas.  Ozone  is  a peculiarly  active  condition  of  oxygen, 
which  acts  more  rapidly  than  the  ordinary  gas.  If  all  the  oxygen  now 
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existing  in  a solid  and  combined  form  in  the  earth’s  crust  were  freed  and 
assumed  a gaseous  condition,  the  atmosphere  would  be  enormously  extended, 
and  if  disassociation  took  place  among  the  substances  now  combined  with 
oxygen,  the  planet  would  resume  a nebulous  or  gaseous  form  resembling  the 
sun.  Oxidation  is  one  of  the  principal  phenomena  of  our  globe.  It  pro- 
duces water,  earths,  acids,  alkalies,  and  salts.  Oxygen  corrodes  and  decays, 
consumes,  purifies,  and  regenerates,  all  by  means  of  various  manifestations 
of  oxidation  or  the  affinity  of  free  oxygen  for  all  material  exposed  to  its 
action.  It  plays  an  important  part  in  germination  and  plant  growth,  in 
the  formation  of  vegetable  acids,  fats,  and  sugars,  and  in  animal  life. 
Vitality  controls  it,  but  no  healthy  animal  or  vegetable  existence  could  be 
preserved  without  the  free  access  of  oxygen  as  an  oxidising  agent. 


Palm -nut  IVleal  and  Cake. — The  palms  (Palmacese)  have 
been  described  as  the  princes  of  the  vegetable  kingdom.  There  are  many 
species,  but  the  principal  source  of  palm  oil  is  Elais  guineensis,  or  the  palm 
of  western  tropical  Africa.  It  has  been  said  of  palms  in  general  that 
they  furnish  food,  shelter,  clothing,  timber,  fuel,  fibre,  starch,  sugar,  oil, 
wax,  resin,  and  a host  of  other  minor  products.  They  are  familiar  to  us  in 
the  forms  of  cocoanut  and  date  palms,  and  the  oil  is  of  high  value  for  candle 
and  other  manufactures.  Palm-nut  meal  has  been  found  to  be  an  admirable 
fattening  food  for  stock,  and  the  cake,  although  less  rich  in  oil,  is  richer  in 
albuminoids  than  tlie  impressed  seed.  Present  quotations  for  palm-nut 
cake  are  about  £6,  5s.  per  ton  at  Liverpool. 


Pans  in  Soils. — /See  Subsoil. 
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Some  living  organisms  find  the  conditions  most  suitable  to  their  existence 
in  or  on  other  living  organisms,  and  become  so  intimately  associated  that  they 
are  said  to  live  together  in  union  or  symbiosis.  This  association  may  be  to 
the  advantage  of  both ; to  the  advantage  of  the  one  without  harm  to  the 
other,  or  to  the  advantage  of  the  one  and  the  detriment  of  the  other. 
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The  last  condition  is  that  of  parasitism,  and  the  organism  which  gains 
the  advantage  to  the  injury  of  its  fellow,  known  as  the  host  or  hearer, 
is  the  parasite.  If  the  injury  be  appreciable,  the  host  is  said  to  be  the 
subject  of  parasitic  disease.  As  a rule,  the  parasite  is  inferior  in  size  to 
the  host  or  hearer  which  harbours  it. 

The  seriousness  of  the  effect  of  the  parasite  on  its  host  will  depend  on 
the  power  of  the  former  to  impinge  on  the  vital  powers  of  the  latter. 
This  power  of  the  parasite  rests  on  its  anatomical  structure,  its  powers  of 
increasing,  the  numbers  in  action  at  a given  time,  its  natural  habits,  and 
particularly  the  part  of  the  host  to  which  selective  affinities  take  it.  The 
fact  of  finding  a parasite  does  not  prove  that  the  animal  in  or  on  which  it  is 
found  has  been  suffering  disease.  It  is  important  to  remember  that  many 
parasites  can  live  nowhere  elsQ.  except  in  or  on  their  special  hosts,  and  that 
the  survival  of  their  species  is  largely  dependent  on  the  few  which  really 
do  no  appreciable  harm. 

Some  parasites  are  so  constructed  as  to  be  capable  of  inflicting  injury 
to  the  structures  of  their  hosts,  which  allow  of  the  entrance  into  their 
systems  of  other  parasites  or  poisons  which  induce  more  serious  effects. 
Thus  worms,  which  injure  the  walls  of  the  intestine,  effect  a port  of 
entrance  for  disease-producing  germs,  which  may  be  swallowed.  Some,  e.g., 
ticks  not  only  injure  by  biting,  but  actually  bring  with  them  and  introduce 
into  their  host  disease  germs,  which  set  up  specific  disease.  The  result  of 
the  attack  of  parasites  to  some  extent  depends  on  the  power  of  resistance 
of  the  hosts ; the  young  are  often  more  seriously  affected  than  the  adult. 
Some  parasites  live  exclusively  on  or  in  animals  of  a single  species,  others 
find  suitable  conditions  in  those  of  various  species. 

Though  the  range  may  vary,  as  a rule,  the  parasite  has  what  is  termed 
a strong  selective  affinity  or  predilection  for  certain  situations  in  the  body 
of  its  host,  and  is  but  casually  or  accidentally  found  elsewhere.  In  nature 
some  have  a wide  and  general  distribution,  others  are  found  only  in 
certain  limited  areas.  Some  spend  their  whole  existence  with  their 
hosts,  and  cannot  live  and  develop  apart  from  them.  These  are  known 
as  permanent  parasites,  in  contradistinction  to  such  as  spend  only 
one  part  of  their  existence  on  the  host — the  transitory  or  temporary 
parasite. 

The  whole  life-cycle  of  some  parasites  is  thoroughly  understood.  Such 
knowledge  is  of  the  utmost  importance,  and  may  be  of  greatest  practical 
value.  In  course  of  its  development  and  maturity,  the  offspring  of  an 
organism  may  be  parasitic  to  more  than  one  animal.  For  example,  a 
certain  tapeworm  lives  only  in  the  intestine  of  the  dog  to  which  it  is 
parasitic,  its  eggs  are  taken  by  sheep,  and  by  some  special  predilection 
settle  in  the  brains  of  these  animals,  developing  into  a bladder,  whose 
pressure  produces  “ gid.”  The  sheep  in  such  a case  is  called  the  “ inter- 
mediary host  ” or  “ bearer,”  the  dog  the  “ ultimate  host.”  Appreciation  of 
these  facts  puts  us  in  possession  of  power  to  prevent  the  disease  in  sheep, 
by  ridding  dogs  of  tapeworms  and  destroying  them.  The  life-history  of 
the  liver  fluke  affords  equally  valuable  information  when  applied  in  the 
same  direction.  Unfortunately,  we  possess  no  knowledge  of  the  life-cycle  of 
some  destructive  parasites,  and  so  are  unable  to  indicate  such  specific  treat- 
ment for  prevention  of  disease  due  to  them. 

Parasites  belong  either  to  the  animal  or  vegetable  kingdom.  The 
latter  includes  the  bacteria,  moulds,  fungi,  etc.,  to  which,  though  truly 
parasitic  and  inducing  parasitic  disease,  except  to  the  case  of  ringworm,  it 
is  not  intended  to  refer  in  this  article.  The  term  parasitic  disease  is 
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usually  applied  to  conditions  due  to  animal  parasites,  all  of  which  are 
invertebrate.  The  word  contagious  is  generally  exclusively  applied  to 
diseases  due  to  vegetable  organisms,  but  all  parasitic  diseases  should  be 
so  regarded,  inasmuch  as  they  depend  on  contact  with  something  derived 
from  diseased  animals. 

It  has  been  set  up  as  a remarkable  difference,  that  after  gaining 
access  to  the  animal,  bacteria  increase  in  numbers  immensely,  while  worms 
rarely  or  never  do  so.  This  is  only  a matter  of  degree,  for  certainly  some 
worms^multiply  exceedingly  within  the  host. 

It  is  perhaps  late  in  the  day  of  general  education  to  say  that  every 
animal  parasite  is  directly  derived  from  a pre-existing  parasite  of  its  own 
kind,  and  does  not  otherwise  arise,  though  certain  conditions  favour  their 
existence,  multiplication,  admission,  and  effect  on  the  host.  Most  animal 
parasites  are  propagated  by  eggs,  or  embryos  born  alive,  which  pass  from 
animals,  and  many  become  scattered  about  pastures,  etc.  In  this  fact  prob- 
ably lies  the  explanation  of  “fouling  of  pastures,”  “sickening  the  land” 
for  sheep  or  other  animals,  etc.  The  smaller  the  area  occupied  by 
animals  passing  worms  and  those  following  them,  the  greater  will  be 
the  chance  of  individual  animals  taking  in  large  numbers  of  eggs  or 
embryos.  Infested  animals  may  be  the  means  of  bringing  parasites  to 
situations  in  which  they  have  been  previously  unknown,  and  so  con- 
taminating and  rendering  previously  healthy  pastures,  etc.,  dangerous  for 
indefinite  periods. 

Many  animals  harbour  a few  parasites,  which  do  them  no  appreciable 
harm,  because  their  number  is  small,  but  it  is  highly  important  to  bear 
in  mind  that  the  various  species  of  parasite  are  thus  preserved  from 
extinction,  and  that  their  eggs  and  embryos  only  await  conditions  favour- 
able to  their  development  to  bring  about  such  increased  numbers  as  may 
be  capable  of  inducing  very  serious  disease  either  in  single  cases  or  in 
outbreaks.  It  frequently  happens  that  one  or  a few  animals  of  a flock 
become  affected  and  die  as  a result  of  parasitic  attack,  because  circumstances 
have  favoured  the  development  of  parasites  in  a special  spot  and  the 
infestation  of  these  particular  animals,  but  when  general  conditions  favour 
the  multiplication  of  parasites  of  one  or  more  species,  a large  proportion 
of  the  flocks  in  a district  or  throughout  the  country  may  become  their 
victims.  In  the  former  case  the  loss  is  not  regarded  as  serious,  and  the 
cause  is  often  not  inquired  into.  In  the  latter  the  origin  of  the  parasites 
is  often  puzzling  to  those  who  do  not  appreciate  the  importance  of  con- 
ditions favourable  to  the  life  and  increase  of  parasites  both  within  the 
animal  and  without. 

It  is  important  to  realise  that  in  many  cases  after  a parasite  has 
gained  access  to  its  “ host  ” we  may  be  helpless  in  expelling  it,  while 
removal  of  some  of  the  conditions  essential  to  its  development  outside 
the  host  may  be  practicable.  Prevention  is  not  only  better  but  easier 
than  cure. 

A knowledge  of  the  life-history  of  parasites  may  tell  us  that  only  in 
certain  seasons  under  certain  circumstances  does  dangerous  infestation 
take  place,  and  at  these  seasons  preventive  measures  should  be  applied. 
Thus,  if  we  desire  to  prevent  warbles  and  their  damage  to  the  hide 
noticeable  in  winter  and  spring,  we  must  provide  against  deposition  of  eggs 
or  their  destruction  in  the  late  summer.  The  prevention  of  the  recurrence 
of  parasitic  disease  should  commence  with  measures  to  destroy  parasites, 
their  eggs,  embryos,  or  larvae,  before  they  have  passed  beyond  our  reach. 
To  allow  infested  animals  to  distribute  these  on  pastures  with  excrement. 
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etc.,  at  any  time,  and  particularly  after  giving  worm-medicine,  is  sowing 
seeds  for  future  outbreaks. 

In  a general  way,  cleanliness  is  unfavourable  to  parasites,  and  perhaps 
nothing  is  more  favourable  to  infestation  with  internal  worms  than  dirty 
stagnant  water  and  filthy  food.  Prevention  of  parasitic  disease  means 
destruction  of  parasites  outside  the  body  and  removal  of  conditions  favour- 
able to  their  development  and  the  infestation  of  animals.  A knowledge 
of  the  habits  of  parasites  may  tell  us  that  it  is  safe  or  dangerous  to  graze 
animals  of  some  species  in  certain  situations. 

In  the  curative  treatment  only  such  measures  can  be  profitably  adopted 
as  will  remove  or  deleteriously  affect  the  parasite  without  undue  injury  of 
the  host.  The  application  of  curative  as  of  preventive  measures  must  be 
based  on  a knowledge  of  the  conditions  favourable  and  those  unfavourable 
to  the  life  and  development  ofdihe  parasite.  Diagnosis  of  parasitic  disease 
depends  on  discovery  of  the  parasite. 

The  drain  on  the  resources  of  the  stockowner  as  a result  of  parasitic 
disease  of  his  stock  is  of  a serious  character,  and  there  exists  an  impression 
that  losses  attributable  to  parasites  are  on  the  increase.  This  view  is  prob- 
ably to  a large  extent  created  by  the  increase  of  our  knowledge  of  the 
subject,  and  the  consequent  power  to  place  diseases  in  proper  relation  to 
their  causes.  In  the  past  it  was  the  fashion  to  name  an  ailment  after  its 
more  prominent  symptom ; at  present  it  is  customary  to  associate  the  cause 
and  effect.  For  instance,  “ husk  ” of  the  older  school  we  now  term  “ parasitic 
bronchitis”  or  “strongylosis  of  the  bronchial  tubes,”  and  the  parasitic 
nature  is  thus  brought  into  greater  prominence.  Already  between  six  and 
seven  hundred  different  parasites  (not  counting  bacteria)  have  been  described 
as  inducing  disease  in  animals.  It  is  therefore  evident  that  in  the  space  at 
our  disposal  it  is  not  practicable  to  exhaust  the  subject,  and  only  a few  of 
the  more  important  facts  concerning  a few  of  the  more  important  and 
common  parasites  can  be  referred  to  in  this  article.  It  is  not  proposed  to 
attempt  to  follow  any  systematic  zoological  arrangement,  but,  so  far  as 
practicable,  to  speak  of  the  parasites  as  external  or  internal  according  to 
their  position  on  the  “ host.” 

Many  external  parasites  produce  local  irritation,  and  the  observable 
diseased  condition  of  the  skin  is  often  the  result  of  self-inflicted  injury 
caused  by  the  attempts  of  the  host  to  rid  itself  of  the  irritant. 


Flies. 

Elies,  or  two-winged  insects  in  the  perfect  state,  are  only  temporary 
parasites.  Some  bite,  irritate,  suck  the  blood,  and  give  rise  to  sores  causing 
unrest;  others,  not  truly  parasitic,  may  convey  infective  matters  with 
which  their  external  parts  have  become  soiled  from  contact 
with  diseased  parts  of  other  animals  or  carcasses,  and  so  be 
important  factors  in  spreading  contagious  disease;  while  in 
recent  years  it  has  been  discovered  that  some  flies  suck  the 
blood  of  animals  containing  the  germs  of  disease,  and  intro- 
duce them  into  animals  of  the  same  or  other  species,  whose 
skins  they  bite.  Fig.  l.— Tsetse, 

The  Tsetse-Fly  or  G-lossina  morsitans,  though  not  found  in 
Great  Britain,  is  a terror  to  men  and  animals  in  British 
territory  in  Central  Africa,  where  it  inoculates  a blood  parasite  (^Trypanosoma 
Brucei),  which  it  has  acquired  from  another  affected  animal,  into  horses 
and  other  animals,  producing  a fatal  wasting  disease  termed  Nagana. 
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It  is  a little  larger  than  the  common  house-fly,  and  chestnut  yellow 
undernea.th. 

The  Eohest-Ely,  The  Elat-Fly  or  Hippobosca  equina,  found  in  the 
neighbourhood  of  woods,  particularly  in  the  New 
Forest,  does  not  lay  eggs,  but  brings  forth  its  young  as 
pupce.  It  is  about  half  an  inch  long,  of  a yellowish- 
brown  colour,  having  a yellow  head  with  a brown  spot 
at  the  top.  It  is  said  to  attack  cattle  and  dogs,  but 
in  this  country  the  horse  is  believed  to  be  the  animal 
principally  affected.  It  bites  the  skin  in  the  parts 
having  little  hair,  and  produces  great  irritation,  causing 
Fig.  2.— The  Forest-  the  animal  to  kick  and  become  very  excited,  and  is 
Fly,  magnified  two  credited  with  causing  stampedes  among  troop-horses, 
lameteis  ( »ai  let).  Breeze-  OR  Gad-Ely  (Tobanus),  which  is  an  inch 

long  and  in  its  flight  makes  a buzzing  noise,  the  Cleg  or  Grey  Fly 
{Stomoxys),  and  the  Gnat  {Gulex),  occasionally  disturb  cattle,  cause  unrest, 
loss  of  flesh  and  milk,  and  wounds  resulting  from  rubbing.  It  is  believed 
that  in  certain  circumstances  a troublesome  condition  of  the  legs  of  cattle 
is  due  to  the  attack  of  flies. 

The  Small  Blinding  Breeze-Fly  {Ghrysops)  attacks  the  eyelids  of  men 
and  animals,  and  sometimes  causes  swelling  and  temporary  blindness. 

The  treatment  of  the  skin  indicated  for  the  prevention  of  the  ox  warble 
fly  is  applicable  to  all  flies. 

Ox  Warble  Ely  or  Hypoderma  bovis  {Hypoderma  lineataX).  The 
warble  fly  in  its  perfect  state  is  about  half  an  inch  long,  black, 
and  covered  with  white,  yellow,  or  black  hairs.  Its  face  is  grey, 
wings  brownish,  half  of  legs  nearest  body  black,  other  half  yellow. 
The  warble  maggot  or  “ bot  ” is  too  well  known  to  require  detailed 
description  here.  This  fly  is  not  parasitic  in  its  perfect  state,  but 
from  May  to  September  deposits  its  eggs  on  the  skin  of  cattle,  and  as  a 
result  lumps,  familiarly  known  as  warbles,  make  their  appearance  in  the 
skin,  usually  between  December  and  May.  These  tumour-like  swellings 
contain  the  larva  or  bot,  which  may  be  found  with  the  tail  end,  in  which 
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Fig.  3. — Hypoderma  of  Ox.  A,  Female,  natural  size  ; B,  Larva  making 
its  exit  from  warble. 

is  the  breathing  pore,  at  the  perforation  at  the  summit  of  the  swelling. 
The  warbles  may  be  so  numerous  as  to  render  the  hide  altogether  valueless, 
but  only  a few  materially  reduce  its  worth,  and  the  injury  done  to  hides 
by  this  parasite  has  been  computed  to  aggregate  millions  of  pounds  annually. 
The  flesh  under  the  badly  affected  skin  is  covered  by  a jelly-like  substance 
of  a nauseating  appearance,  and  is  termed  “ licked  beef.”  It  is  generally 
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believed  that  cattle  are  very  much  afraid  of  the  warble-fly,  and  that  it 
causes  them  to  rush  about  in  a panic,  with  consequent  loss  of  flesh,  injury 
to  in-calf  cows,  etc.  During  .the  act  of  depositing  her  eggs  this  fly  is 
accredited  with  producing  a buzzing  sound,  hovering  over  the  animal, 
making  a sudden  dart  on  to  the  skin,  leaving  an  egg,  and  repeating  the 
operation  many  times.  Though  this  fly  has  been  the  subject  of  much 
inquiry  and  observation,  proof  is  yet  wanting  that  it  possesses  any  weapon 
with  which  the  skin  may  be  hurt,  and  we  think  it  probable  that  any  terror 
experienced  may  be  associated  with  the  buzzing  of  the  breeze-flies  or  others 
which  bite.  This  is  not  the  only  point  which  remains  unsettled  in 
connection  with  the  warble-fly  and  its  attack.  It  has  for  a long  time 
been  taken  for  granted  that  the  fly  deposits  her  egg  in  the  skin,  and  that 
it  there  develops  into  the  maggot.  Owing  to  the  fact  that  the  egg- 
depositor  does  not  appear  adapted  for  piercing  the  skin,  there  has  been 
an  element  of  difficulty  in  accepting  this  as  the  mode  of  entry.  In  case 
of  a fly  named  in  America  Hypoderma  lineata^  it  is  stated  that  the  eggs 


Fig.  4. — A,  Extended  Ovipositor  ; B,  End  of  Ovipositor,  highly  magnified. 


are  deposited  on  the  hairs  of  the  legs,  licked  off  by  cattle,  and  swallowed, 
the  eggs  or  maggots  finding  their  way  to  the  situation  in  the  skin  where 
we  usually  meet  with  them.  Much  more  requires  to  be  known  before  this 
view  can  be  generally  accepted. 

The  warble-fly  probably  develops  in  no  other  way  than  that  described, 
and  winter  residence  in  the  skin  or  tissues  of  cattle  is  essential,  so 
that  if  all  the  maggots  in  the  cattle  of  a district  were  destroyed,  infestation 
in  the  coming  summer  would  to  a large  extent  be  averted.  Indeed,  this 
special  condition  in  the  life-history  of  the  warble-fly  suggests  that  concerted 
action  might  annihilate  the  species. 

Prevention. — Attention  must  be  specially  directed  to  measures  for 
preventing  the  deposition  of  eggs,  for  after  the  warble  is  appreciable  the 
mischief  is  done.  As  the  fly  appears  not  to  deposit  eggs  except  in  sunshine, 
and  avoids  shade  and  water,  shade  should  be  available,  and,  when  practicable, 
water  to  stand  in  during  the  hottest  parts  of  the  day.  The  application  of 
certain  materials  to  the  skin  from  the  beginning  of  May  to  the  middle  of 
September  is  of  great  service.  Few  flies  will  alight  on  the  skin  which  has 
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recently  been  treated  with  paraffin  or  paraffin  and  grease ; but  the  effect 
is  not  enduring,  and  to  be  effectual  frequent  applications  must  be  made, 
while  it  must  not  be  forgotten  that  there  is  some  danger  connected  with 
applying  paraffin  to  large  surfaces.  Stockholm  tar  is  probably  most 
enduring,  the  application  being  necessary  only  three  or  four  times  during 
the  summer.  Monthly  dressings  with  a mixture  of  half  a pint  of  oil  of  tar, 
one  pound  of  flowers  of  sulphur,  and  a gallon  of  train-oil  have  been  successfully 
and  safely  employed  for  many  years.  In  view  of  what  has  been  said  about 
American  experience,  it  appears  advisable  to  make  the  application  to 
the  legs  as  well  as  the  back  and  upper  parts  of  the  body.  All  maggots 
should,  if  practicable,  be  squeezed  out  of  the  warbles  and  destroyed 
by  squashing  or  burning.  If  a little  paraffin,  salt  and  water,  or  mercury 
ointment  is  applied  to  the  warble  an  hour  or  so  before,  the  maggots 
are  squeezed  out  more  readily.  When  warbles  are  numerous,  it  is  custom- 
ary to  smear  the  affected  parts  with  grease  or  mercury  ointment,  but 
of  the  latter,  on  account  of  its  poisonous  nature,  only  a small  quan- 
tity should  be  used  at  a time.  It  is  stated  that  the  maggots  leave 
the  cattle  only  in  the  early  hours  of  the  morning,  and  it  is  advised  that 
severely  infested  animals  should  be  placed  in  the  house  at  night  and  the 
floors  swept  in  the  morning  and  the  sweeping 
be  burned. 

The  maggots  of  a fly,  which  has  been  named 
Hypoderma  equi  or  Loisetti,  are  occasionally 
found  in  the  skin  of  the  horse,  in  warble-like 
tumours  or  in  abscesses  under  the  skin,  but  the 
occurrence  is  rare  in  this  country. 

The  (Estrus  {Gastrophilus)  equi  or  horse  bot- 
fly, and  the  parasitism  of  its  larvae  in  the  horse’s 
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Fia.  5. — Gastrophilus  equi,  natural  size.  A,  Female 
dorsal  view ; B,  The  same  in  profile ; C,  Male 
dorsal  view. 

stomach,  have  been  described  by  another  writer  under  Bots  in  Horses. 
Figs.  5 and  6 illustrate  the  fly  in  its  perfect  state,  and  the  eggs  attached  to 
the  hairs  of  the  limb.  The  horse  licks  off  the  eggs  or  larvae,  which  pass 
into  the  stomach  and  become  attached  to  its  lining  membrane,  where  it 
makes  its  winter  residence,  and  as  summer  advances 
the  bot  passes  to  the  outer  world  with  the  faeces,  and 
under  favourable  circumstances  soon  develops  into  the 
perfect  fly. 

The  bot-fly  of  the  sheep  (Estrus  ovis,  a small  yellowish- 
grey  fly  (Fig.  7),  deposits  its  eggs  about  the  nostrils  during 
Fig  7 —(Estrus  summer  months,  and  the  larvae  develop  in  the  cavities 
of  'sheep,  of  the  head  and  attain  considerable  size  by  the  following 
natural  size.  spring.  Occasionally  they  are  so  numerous  as  to  cause 
serious  disease,  and  in  some  instances  a considerable  portion  of  a flock 
become  fatally  infected.  The  bots  cause  sneezing,  snorting,  discharge  from 
the  nostrils,  peculiar  movements  of  the  head,  which  at  times  may  be  carried 
high,  but  oftener  the  nose  is  run  along  the  ground.  There  may  be  high- 


Fig.  6. — Eggs  of  the  Gastro- 
philus equi  fixed  on  hairs.  On 
the  hair  B is  seen  a larvule 
which  has  just  been  hatched. 
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stepping  action,  convulsions,  difficulty  of  breathing,  etc.,  and  other  symptoms 
due  to  pressure  on  the  brain,  on  account  of  which  the  disease  is  some- 
times called  false  gid!'  Attempts  to  prevent 
the  deposits  of  eggs  may  be  made  by  applications 
of  tar,  Stockholm  tar,  sulphur  and  oil,  etc.,  to  the 
skin  about  the  nostrils,  and  by  destroying  any 
“bots”  which  may  be  found.  Removal  of  the 
“bots”  may  be  effected  by  surgical  operation  of 
trephining  the  bones  of  the  head  cavity,  but  the 
curative  treatment  is  too  uncertain  in  its  results 
for  application  except  in  cases  of  very  valuable 
animals.  Inhalation  of  fumes  of  burning  tar  and 
sulphur,  and  pouring  a mixture  of  glycerine  and 
turpentine  through  the  nostrils,  are  spoken  highly 
of. 

The  fly,  which  deposits  its  eggs  in  the  fleece  of 
sheep,  is  described  under  Maggots  on  Sheep. 

Lice. — Phthiriasis  and  the  disease  induced  by 
these  insects  have  been  dealt  with  in  a special 
chapter,  and  also  under  the  heading  Keds  on 
Sheep.  The  illustrations  Figs.  8,  9,  10,  and  11 
indicate  the  typical  characters  referred  to  in  the 
text. 

Scabies  Mange  or  Acariasis  and  the  acari  s 
or  mites  inducing  the  disease  are  described  under 
Mange.  Fig.  12  represents  the  type  of  the  bur- 
rowing acarus  or  Sarcoptes. 

Ticks. 


■Hcemaiopinus  macro- 
cephalus  of  the  horse. 
Magnified  twenty  diameters 
(Railliet). 


Ticks  are  of  the  class  Arachnoidea,  order  Acarina  (which  includes 
the  mange  and  scab  parasites)  and  family  Ixodoidea.  Their  large  size  bring 
them  within  the  powers  of  observation  of  all.  They  are  widely  distributed 
over  the  globe,  and  attack  animals  of  various  species.  The  adult  possesses 
four  pairs  of  legs,  and  the  head  or  capitulum  is  arranged  for  piercing  the  host 
and  withdrawing  its  blood,  and  is  so  firmly  inserted  into  the  skin  that  it 


Fig.  9. — Trichodectes 
sphcerocephalus,  fe- 
male, of  the  sheep  ; 
magnified  twenty 
diameters. 


Fig.  10. — MdopJiagus 
ovinvs.  The  sheep 
ked  magnified  ; the 
line  on  the  left  indi- 
cates the  natural 
length. 


A 


Fig.  11. — A,  Pupa  of  the  Mclo- 
pJiagus  (ked)  of  sheep 
attached  to  the  end  of  a lock 
of  wool  ; B,  magnified  pupa 
of  the  Sheep  Mdophagus 
seen  on  its  dorsal  surface. 


remains  there  when  the  body  of  the  tick  is  pulled  off.  The  body  of  the 
female  is  tough  and  allows  of  great  distension ; that  of  the  male  is  not  so 
distensible.  In  the  undistended  state  the  female  tick  may  be  one-quarter 
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to  a half  inch  long ; when  filled  with  blood  or  eggs  she  may  attain  a length 
of  an  inch.  (Figs.  13  and  14.) 

The  distended  female  having  been  previously  fertilised  by  the  male 
drops  on  the  ox,  sheep,  dog,  or  other 
animal,  gets  into  some  crevice  and  almost 
at  once  begins  to  deposit  her  eggs,  of 
which  there  are  thousands.  The  egg  in 
course  of  a few  days  develops  into  a 
minute  six-legged  larva,  which  very 
actively  climbs  about  among  the  herbage, 
etc.,  and  if  it  has  the  opportunity,  fixes 
itself  on  to  a suitable  animal,  sucks  the 
blood,  and  having  filled  itself  again  drops 
off  on  to  the  ground,  where  it  remains  a 
while,  and  once  more  casts  a skin  and 
becomes  a “ nymph,”  becomes  active, 
climbs  up  blades  of  grass,  etc.,  and  if 
lucky,  once  more  attaches  itself  to  a 
suitable  animal.  According  to  some 
authorities  the  falling  off  and  regaining 
another  host  is  repeated.  Probably  different 
species  of  ticks  vary  in  their  mode  of 
development,  some  not  leaving  the  host 
after  first  becoming  attacked.  However 
meters^  ’ magnified  one  hundred  dia-  may  be,  when  the  tick  is  mature, 

fertilisation  takes  place  on  the  host,  and 
having  become  “gorged  ” the  female  falls  to  the  ground  and  deposits  her  eggs 
and  so  completes  her  life-cycle.  As  many  as  two  thousand  tick  larvse  have 
been  counted  on  a single  blade  of  grass.  Owing  to  lack  of  suitable  conditions, 


Fig.  13. — The  Ixodes  ricinus  of  the  dog  ; a fecundated  female  after  feeding. 
A,  Natural  size  ; B,  Ventral  surface  magnified  ; C,  Dorsal  surface  magnified. 


the  vast  majority  of  eggs  and  larvae  perish.  It  is  believed  that  ticks  get  no 
other  food  than  blood  sucked  from  the  hosts.  Apart  from  the  animal  tick, 
eggs  and  larvae  appear  to  find  conditions  most  congenial  to  existence  and 
development  among  long,  dry  grass,  in  moorlands,  scrubs,  prairies,  etc. 

Of  ticks  there  are  different  genera  and  many  species.  In  the  British 
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Isles  probably  neither  species  nor  individuals  are  so  numerous  as  in  some 
countries,  nor  have  they  been  regarded  here  with  equal  importance  in 
relation  to  disease  of  the  domesticated  animals  or  zoologically,  and  know- 
ledge of  their  anatomical  features  and  habits  is  far  from  complete.  It  is, 
however,  well  known  that  they  are  more  commonly  met  with  in  some  districts 


Fig.  14. — Ventral  view  of  Male  Rhipicephalus  {BoopMlus) 
annulalus  of  the  United  Slates.  Magnitied. 


than  in  others,  that  they 
may  be  found  on  the 
sheep,  ox,  horse,  dog, 
hare,  rabbit,  mole,  and 
many  other  animals,  in- 
cluding man. 

The  parasites  irritate 
and  injure  the  skin  and 
withdraw  the  blood  of 
the  host.  If  in  large 
numbers,  which  is  rare 
in  this  country,  the 
effect  of  these  actions 
may  be  serious.  The 
greatest  importance 
attaching  to  ticks  is, 
however,  associated  with 
their  power  to  transmit 
disease  from  one  animal 
to  another.  This  importance  increases  with  that  of  the  knowledge  of 
diseases  of  a certain  class,  i.e.  those  due  to  miscroscopic  organisms  existing 
in  the  blood  of  affected  animals.  Texas  fever,  or  red- water  in  cattle, 
Rhodesian  fever  in  cattle,  ^^carceag’'  and  heart  u-ater  diseases  of  sheep, 
canine  piroplasmosis  and  other  diseases  have  been  definitely  traced  to  the 
intervention  of  ticks  as  carriers  of  the  germs.  Under  Hsemoglobinurim 
(Eed-water  of  Cattle)  will  be  found  reference  to  the  clinical  aspect  of 
disease  due  to  the  tick,  and  its  means  of  prevention. 

Eingworm  or  Tinea. — The  parasites 
causing  ringworm  belong  to  the  vege- 
table kingdom.  They  are  microscopic 
organisms,  classed  among  the  fungi  or 
moulds.  Simple  filaments  on  which 
bud -like  growths  called  conidia  develop, 
and  spores  are  found  (Fig.  15).  These 
invade  the  hair  follicles  and  multiply 
rapidly  inside  or  outside  the  hair,  or 
in  both  situations  (Fig.  16).  Various 
fungi  produce  ringworm,  and  while 
some  find  suitable  conditions  for  their 
growth  on  animals  of  one  species 
only,  others  find  them  in  animals  of 
different  species ; thus,  while  one  form  of  ringworm  may  be  communicated 
to  one  class  of  animal  only,  another  may  be  transferred  from  animals  of 
one  species  to  those  of  another.  The  clinical  aspect  of  ringworm  is  dis- 
cussed under  Eingworm. 


Fig.  15. — TridiopTiyton  of  the  horse  ; 
magnified  500  diameters. 


Internal  Parasites. 


The  parasites  which  dwell  within  the  animal  are  mostly  spoken  of  as 
**  worms,”  though  perhaps  this  is  not  zoologically  correct.  Farm  animals 
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harbour  a great  many  varieties,  but  each  is  usually  found  in  some  definite 
situation,  and  can  be  conveniently  arranged  for  description  according  to 
the  position  they  occupy. 

Parasites  of  the  digestive  apparatus  are  generally  taken  in  the  immature 
form  with  food  or  water,  the  latter,  as  already  indicated,  is  regarded  the 
common  medium,  as  a large  proportion  of  these  parasites,  whose  life-history 
is  known,  depend  on  moisture  for  their  development,  but  any  may  become 
attached  to  food. 

The  stomach  of  the  horse  often  contains  “ bots,”  and  minute  slender 
worms  (maw-worms),  which  are  found  in 
little  tumours  in  its  lining  membrane. 
Occasionally  these  latter  do  considerable 
mischief.  In  the  intestines  three  compara- 
tively small  tapeworms  or  Tcenice  find 
residence  — Tcenia  perfoliata  (Eig.  17),  T. 
plicata  (Fig.  18),  and  T.  mamillana  about 
an  inch  in  length.  Nothing  is  known  as  to 
the  development  of  these  worms.  They  hold 
on  to  the  wall  of  the  intestine  by  means  of 
suckers,  and  are  not  so  difficult  to  expel 
as  tapeworms,  which  attach  themselves  by 
means  of  hooks.  Tapeworms  rarely  induce 
appreciable  disease  in  the  horse,  but  under 
certain  circumstances  they  exist  in  immense 
numbers,  and  are  associated  with  parasites  of 
other  species,  when  symptoms  of  anaemia, 
diarrhoea,  etc.,  are  observed.  Tapeworms  of 
the  horse  are  usually  expelled  by  purgatives 
of  aloes,  oil,  turpentine,  etc. 

The  more  important  parasites  of  the  horse’s 
intestine  are  two  round  worms  or  sclerostomes. 
The  Scle7vstoma  armatum  or  equinum,  or  pali- 
sade worm,  is  found  in  a large  proportion  of 
horses.  It  is  about  1 to  2 inches  in  length, 
of  a yellowish-white  or  grey  colour,  stiff  and 
straight.  Its  mouth  is  arranged  for  boring. 
It  may  be  met  with  free  in  the  intestine  or 
with  its  head  firmly  attached  to  the  lining 
membrane.  It  is  commonly  believed  that  in 
its  immature  state  it  lives  in  the  artery  which 
brings  blood  to  the  intestines,  and  that  it  is 
brought  to  the  intestines  with  it.  In  the 
artery  it  produces  the  condition  known  as 
anemdsm,  and  in  the  intestine  irritation, 
giving  rise  to  colic,  diarrhoea,  etc. 

The  Sclerostoma  tetracanthum  is  much 
smaller  than  the  foregoing,  rarely  exceeding 
J of  an  inch.  It  has  a circular  mouth,  around  which  is  a row  of  teeth,  by 
means  of  which  it  bores  through  the  lining  of  the  intestines,  under  which, 
in  one  phase  of  its  life,  it  lies  coiled  up  in  a ring-like  fashion.  When  fully 
developed,  this  parasite  may  be  free  in  the  intestine  or  attached  by  its 
head  to  the  membrane.  It  may  be  white  or  red  in  colour,  is  slightly 
pointed  towards  the  head.  It  sucks  the  blood  of  its  host,  and  may  be 
sometimes  observed  in  the  faeces,  when  it  is  almost  invariably  red,  having 


Fig.  16. — Hair  of  horse’s  tail  in- 
vaded by  the  Trichophyton ; 
magnified  350  diameters. 
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gorged  itself  with  blood  before  leaving.  This  worm  may  affect  horses  of 
any  age  in  country  or  in  town,  but  young  animals  grazing  in  low-lying 
land  are  more  commonly  its  victims.  It  is  responsible 
for  very  serious  losses,  inducing  anaemia,  diarrhoea,  in- 
flammation of  the  bowels,  wasting,  and  occasionally  dropsical 
swellings  in  the  lower  parts  of  the  trunk  and  limbs. 

The  life -cycle  of  this  parasite  is  not  well  understood. 

Preventive  measures  can  only  be  of  a general  character, 
i.e.  avoidance  of  certain  situations  in  which  horses  are 
known  to  have  been  affected,  and  provision  of  plenty  of 
clean  food  and  water.  The  fact  of  the  worm  occupying  the 
posterior  portion  of  the  intestine,  and  being  coiled  up  under 
the  membrane,  renders  curative  treatment  doubtful,  as  drugs 
given  in  safe  doses  cannot  be  expected  to  reach  the  worms 
except  in  diluted  form.  Affected  animals  should,  however, 
be  kept  warm,  provided  with  plenty  of  nutritious  food,  and 
every  effort  should  be  made  to  maintain  the  patient’s  strength.  Fig.  il.—Tmnia 
Opiates  may  be  given  with  a view  of  restraining  diarrhoea,  natural  sizV 
and  such  drugs  as  lysol,  thymol,  peppermint,  and  bitter  but  incomplete! 
tonics,  with  the  view  of  expelling  any  worms. 

The  accompanying  figure  (19)  shows  the  two  sclerostomes.  If  a piece  of 
intestine  infested  with  Sderostoma  tetracantlium  be  held  between  the  ob- 
server and  the  light,  the  coiled-up  worms  will  be  readily  seen. 

The  Ascaris  megalocephala  or  large  round  worm  of  the 
horse’s  intestine  is  very  common.  It  is  yellowish-white, 
stiff,  and  its  great  size  and  length,  which  in  those  voided  is 


Fig.  18. Tcenia  Fig.  19. — Fragment.s  of  the  large  intestine  of  a horse,  showing  tumours 

plicata  ; natural  of  different  sizes  due  to  the  sclerostome  as  well  as  the  parasite  fixed 

bize.  on  the  mucous  membrane.  To  the  right  are  S.  equinum  of  varying 

ages,  to  the  left  those  of  the  S.  tetracantlium  ; natural  size. 

from  6 to  20  inches,  distinguishes  it  from  any  other  internal  parasite  of  the 
horse.  T’l'.  worm  feeds  on  the  contents  of  the  intestine,  and  may  occasion- 
ally accoun:  for  loss  of  flesh  and  some  restlessness  of  its  bearer.  When 
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in  large  numbers  these  worms  may  excite  colic,  diarrhoea,  stoppage,  etc., 
and  in  young  animals  prove  serious,  but,  as  a rule,  a few  do  no  appreciable 
harm.  Purgatives  as  aloes,  oil,  turpentine,  etc.,  usually 
expel  them. 

Oxyuris  curvala,  or  the  seat  worm  of  the  horse,  is  depicted 
in  Fig.  20.  It  inhabits  the  posterior  part  of  the  intestine, 
and  is  not  infrequently  observed  protruding  through  the 
posterior  outlet  (anus),  about  which,  either  in  form  of  a 
droplet  or  a yellowish  scurfy  or  bran-like  material,  its 
eggs  are  collected.  This  worm  passes  its  whole  life-cycle 
in  the  horse.  Eggs  from  the  position  named  are  by 
various  means,  particularly  the  sponge  used  for  cleaning 
the  dock,  taken  to  the  horse’s  mouth,  and  pass  to  the 
intestine,  there  to  develop  into  the  mature  worm.  The 
seat  worm  occasionally  causes  some  irritation,  inducing 
restlessness,  itchiness  of  the  skin,  and  the  horse  to 
attempt  to  bite  the  part  and  to  rub  the  root  of  the 
tail,  the  hair  of  which  is  often  rubbed  off.  Pre- 
ventive measures  consist  of  keeping  the  “dock”  clean, 
Ym.  20. —Oxyuris  and  of  avoiding  use  of  the  sponge  for  other  parts. 

of  the  horse  worms  are  in  some  cases  rather  difficult  to 

female  ; natural  ^ ^ i • i • 

size.  expel.  Oommon  salt  and  water,  quassia  or  decoction 

of  tobacco,  injected  per  rectum,  are  sometimes  successful, 
but  great  care  is  necessary  in  the  operation. 

Parasites  of  the  Digestive  Tract  of  Cattle  and  Sheep. 

The  fourth  or  digestive  stomach  {abomasum)  of  cattle  and  sheep  is  liable 
to  infestation  with  round  worms  {strongyles),  which  give  rise  to  serious 
disease,  usually  spoken  of  as  parasitic  gastritis. 

The  minute  strongyles  affecting  cattle  range  from  -|th  to  frds  of  an 
inch  in  length,  and  worms  equally  diminutive  are  associated  with  disease 
of  the  sheep,  which  also  frequently  harbours  a larger  strongyle  {Strongylus 
contortus),  which  may  be  1 to  1 J inch  long.  The  smaller  strongyles,  though 
visible  to  the  naked  eye  of  the  expert,  usually  escape  the  notice  of  the 
ordinary  observer ; and  the  disease  induced  by  them  is  often  attributed  to 
the  larger  and  more  easily  appreciated  worms,  only  a few  specimens  of 
which  may  exist.  The  larger  strongyle,  however,  sometimes  exists  in 
immense  numbers,  which  do  much  harm.  The  minute  strongyles  may  be 
found  by  gently  scraping  the  surface  of  the  lining  membrane  of  the 
stomach,  and  examining  the  scraping  mixed  with  water  with  a magnifying 
glass,  or  by  placing  some  of  the  liquid  contents  of  the  fourth  stomach  with 
some  water  in  a clear,  narrow  phial,  and  looking  through  it  towards  the 
light.  This  subject  is  more  fully  dealt  with  under  Stomach  Diseases. 

The  intestines  of  cattle  and  sheep  harbour  parasites  of  many  varieties, 
any  of  which  in  very  large  numbers  may  prove  injurious  to  their  bearers. 
Of  tapeworms  three  species  infest  cattle,  and  about  a dozen  have  been 
described  as  occurring  in  sheep. 

Tcenia  expansa  (Fig.  21),  or  the  broad  tapeworm,  which  may  infest 
both  cattle  and  sheep,  is  more  commonly  the  cause  of  serious  consequences 
which  are  particularly  experienced  among  sheep  and  lambs.  This  parasite 
is  remarkable  for  the  breadth  of  its  segments  and  its  total  length.  The 
widest  segments — the  last — may  be  f of  an  inch  broad,  while  the  whole  tape- 
worm may  be  60  or  70  feet  long.  It  is  rare  that  any  appreciable  symptoms 
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are  noticed  in  cattle,  but  in  young  sheep  and  lambs,  dieurrhoea,  wasting,  and 
death  are  of  common  occurrence,  and  in  some  instances  large  proportions 
of  a flock  are  seriously  affected.  Diagnosis  is  often  made  easy  by  discovery 
of  portions  of  the  tapeworm  in  the  droppings.  The  life-history  of  this 
worm  is  not  understood,  but  it  will  be  safe  to  destroy  if  possible  the 
segments  passed.  The  tapeworm  is  not  provided  with  hooks,  and  usually  is 

rather  easy  to  expel  by  giving  a fair  dose 
of  linseed  oil  and  turpentine,  after  the 
administration  of  which  the  “ dosed  ” 
flock  should  be  kept  in  some  place 
where  the  droppings  can  be  collected  and 
burnt. 


IG.  21. — Tcenia  expansa  ; natural  size 
(Railliet). 


Fig.  22. — Trichocephalus  affinis  ; largely  magnified  specimens. 
A,  Male  ; B,  Female — c,  head  ; C,  ovum  ; magnified  200 
diameters. 


The  Trichocephalus  affinis^  or  whip- worm,  infests  the  large  intestines  of 
cattle  and  sheep,  but  more  commonly  the  latter.  It  is  very  frequently 
found  in  small  numbers,  and  then  probably  does  little  harm,  but  occa- 
sionally it  is  very  numerous,  and  may  induce  diarrhoea.  It  is  of  considerable 
size  (Fig.  22),  1 to  2 inches  in  length — usually  found  hanging  by  its  head 
from  the  inner  membrane  of  the  intestine,  or  in  large  numbers  collected  in 
VOL.  III.  13 
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masses  about  the  size  of  a hazel-nut,  and  so  intermingled  that  it  is  difficult 
to  separate  the  individual  worms.  The  eggs  are  swallowed  by  the  sheep 
and  develop  into  adult  worms  without  passing 
through  an  intermediary  bearer.  The  curative 
treatment  is  the  . same  as  that  suggested  for 
tapeworms. 

The  digestive  apparatus  of  the  pig  is  the 


Fig.  2 3.  — D is^toma 
liepaticurn,  or  liver 
flukes  ; natural  size. 

A,  Young  specimen  ; 

B,  Adult. 


Fig.  24. — Eggs  of  liver  fluke.  A,  Egg  from 
bile  duct  of  a sheep  ; B,  Egg  containing  a 
developed  embryo ; C,  Egg  after  being 
hatched. 


residence  of  parasites  of  various  genera  and 
species.  The  worm  most  commonly  met  with 
in  swine  in  this  country  is  the  Jong  round 
ascaris.  Ascaris  suis,  which  inhabits  the  small 
intestine,  and  very  closely  resembles  the 


Fig.  25. — Free  embryo 
with  hair-like  pro- 
cesses, recently  de- 
veloped from  the 
egg,  and  which 
swims  in  water  and 
bores  its  way  into 
the  snail.  Limncea 
truncatula. 


Fig.  26. — Limnaea  trmi- 
catula,  the  fresh-water 
snail,  into  which  the 
fluke  embyro  bores 
aud  further  develops  ; 
natural  size  and 
magnifled  (Railliet). 


Fig.  27. — Redia  containing 
Cercaiise,  Leuckart.  &, 
mouth  ; pA,  pharnyx ; 
i,  digestive  tube ; c, 
cercarife.  The  embryo  de- 
velops into  the  redia,  and 
within  the  redia  carcariee 
are  produced. 


Ascaris  lumbricoides  found  in  children,  many  authorities  regarding  them 
as  identical.  They  are  some  inches  in  length.  Occasionally  large  numbers 
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infest  the  pig  and  may  cause  diarrhoea,  colic,  and  fits.  *They  are,  as  a rule, 
easily  expelled  by  linseed  oil,  jalap,  or  any  purgative. 

The  adult  Trichina  spiralis,  though  rarely,  if  ever,  in  this  country, 
inhabits  the  intestine  of  the  pig  in  America,  Germany,  etc. 

Under  the  head  of  Liver-rot  the  Distoma  hepaticum  or  liver  fluke  and 
its  clinical  history  are  described.  Figs.  23,  24,  25,  26,  and  27  illustrate  the 
mature  fluke,  some  phases  or  development,  and  the  snail  which  plays  an 
important  part  in  maintaining  the  disease  among  sheep. 

Pakasites  of  the  Bronchial  Tubes  and  Lungs. 

Though  it  is  a common  occurrence  to  And  a few  worms  in  the  bronchial 
tubes  of  the  horse,  serious  results  are  rarely  attributed  to  them.  Cattle, 
sheep,  and  pigs,  however,  are  liable  to  an  affection  known  as  hoose,  husk, 
snuffles,  parasitic  bronchitis,  etc.,  which  is  directly  attributable  to  fine 
round  worms  in  this  situation.  The  effect  on  cattle  is  usually  much  less 
serious  than  is  the  case  with  sheep.  Occasionally  the  bronchial  tubes  of 
young  cattle  and  pigs  are  infested  with  a large  number  of  worms,  which 
affect  them  fatally.  The  worms  inducing  husk  in  cattle  and  sheep,  and 
snuffles,  as  it  is  termed,  in  swine,  are  believed  not  to  be  identical,  but  each  is 
regarded  as  possessing  certain  anatomical  differences  and  to  be  capable  of 
living  only  in  its  special  host.  Little  is  definitely  known  concerning  the 
mode  of  development  of  either  parasite  or  of  the  mode  of  its  entry  to  the 
bronchial  tubes.  The  most  commonly  received  view  is  that  the  parasites 
develop  outside  of  the  animals  in  water,  and  enter  the 
animal  with  its  water  or  food. 

Strongylus  micrurus  is  the  name  given  to  the  bronchial 
worm  of  cattle;  Stronyglus  paradoxus  to  that  of  the 
pig;  and  Strongylus  fUciria  to  that  of  the  sheep.  The 
differences  in  the  anatomy  of  the  parasites  are  not  of 
material  importance,  but  a short  description  of  the  last 
named  only  is  given. 

Strongylus  filaria,  or  the  bronchial  worm  of  the  sheep, 
is  a thread-like  white  worm,  pointed  at  each  end,  from 
1 to  3 inches  in  length,  found  singly  or  in  “ clumps  ” in 
the  bronchial  tubes.  The  female  deposits  eggs,  enclos- 
ing living  embryos,  which  after  escaping  from  the  shell 
are  found  to  be  straight,  blunt  at  one  head-end  and 
tapering  to  the  other,  and  having  a peculiar  knob  at 
the  head.  This  worm  produces  its  more  serious  effects 
on  lambs  rather  than  adult  sheep.  The  symptoms, 
which  are  more  often  noticed  from  March  to  October,  set 
up  by  these  worms,  are  a husky  cough,  discharge  from 
the  nostrils,  wasting,  and  in  fatal  cases  diarrhoea  is 
often  present.  It  is  probable  that  in  most  cases  in 
which  diarrhoea  is  a prominent  symptom,  the  minute 
worms  described  as  producing  inflammation  of  the  Fig.  2%.— Strongylus 
stomach  or  others  are  present  in  the  digestive  tube. 

The  curative  treatment  of  husk  at  present  in  favour  Female.’  ’ ’ 
is  that  of  injecting  medicines  into  the  windpipe,  and 
the  administration  of  turpentine,  etc.,  by  the  mouth.  The  former  method 
is  sometimes  apparently  successful,  while  a combination  of  both  is  generally 
indicated.  Fumigations  are  also  employed,  affected  sheep  being  caused  to 
breathe  fumes  of  sulphur,  tar,  creosote,  etc.  Good  food  is  essential. 
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Preventive  measures,  owing  to  lack  of  knowledge  of  the  life-history  of 
the  worm,  can  only  be  adopted  on  general  lines,  by  attempting  to  provide 

conditions  which  are  not  favourable 
to  parasites  generally.  As  the 
bronchial  worms  seem  to  affect  the 


young 

letting 


Fig.  30. — Eggs  and  embryos  of 
Strongyhts  rufescens  ; magnified 
150  diameters. 

much  more  than  adults,  particular  attention  should  be  paid  to 
the  young  have  the  “ first  bite,”  rather  than  to  graze  after  adult 
sheep.  Surface  water,  stagnant  pools, 
etc.,  should  be  avoided  as  far  as 
possible;  at  least  clear  water  for 
drinking  should  be  provided,  and 
suspected  pastures  grazed  by  animals 
of  other  species  than  sheep. 

The  Strongylus  rufescens  or  lung 
strongyle  is  responsible  for  consider- 
able loss  among  adult  sheep  in  Great 
Britain  (Fig.  29). 

The  worm  is  reddish-brown  in 
colour,  and  about  three-quarters  of 
an  inch  to  one  and  a half  inch  long. 
Adults,  eggs  and  embryos  (Fig.  30), 
are  found  in  the  bronchial  tubes  or 
lung  tissue.  The  result  is  inflamma- 
tion of  the  lungs  (verminous  pneu- 
monia). Symptoms  are  not  always 
very  marked  or  specific ; the  affected 
sheep  may  be  noticed  ill  for  but 
a short  time,  consequently  death  is 
often  apparently  rather  sudden,  and 
the  true  cause  not  suspected.  When 
symptoms  are  shown,  they  are 
principally  connected  with  difficulty 
in  breathing,  panting,  etc. 

Fig.  31.— of  dog;  natural  size.  Curative  and  preventive  treat- 
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ment  must  be  on  the  same  lines  as  that  suggested  for  the  foregoing ; but 
if  a flock  is  apparently  badly  infested,  it  will  be  a matier  for  consideration 
as  to  whether  it  will  not  be  best  to  slaughter  the  whole  for  mutton. 


Fig.  32. — Cysticzrcus  cellulosce. — A,  The  pork  measle, 
magnified  ; B,  Proboscis  with  hooks  at  base  ; C, 
Isolated  hooks  ; O',  Fragment  of  a measle,  highly 
magnified  (Robes). 


Fig.  33. — Fragment  of  measly  muscle  from 
the  pig  (Railliet).  cc,  measle ; v, 
cavity  from  which  measle  has  been 
removed. 


The  illustration  (Fig.  31)  represents  the  tapeworm  which  infests 
the  intestine  of  the  dog,  and  whose  eggs  when  eaten  by  sheep  develop 
into  the  Coenurus  cerebralis  or  cyst  found  in 
the  brain  in  cases  of  “ Gid,”  and  referred  to 
under  that  head. 

Measles  of  Pork  and  Beef. 

Flesh  of  pigs  and  cattle  may  be  dangerous 
for  human  consumption,  by  reason  of  containing 
small  “ cysts  ” or  bladders — phases  of  develop- 
ment of  tapeworms  of  man. 

Gysticercus  cellulosce,  or 
the  pork  measle,  is  the 
“bladder”  form  of  a large 
and  harmful  tapeworm  ( Tcenia 
solium),  which  develops  in 
the  intestine  of  man  after 
eating  measly  pork. 

The  Gysticercus  hovis,  or 
beef  measle,  is  the  bladder 
form  of  a large  tapeworm 
( Tcenia  saginata)  of  man. 

Pigs  and  cattle  obtain  in 
some  way  the  eggs  of  the  human  tapeworm. 

Measly  pork  and  beef  is  believed  not  to  be  so  common  as  formerly. 


Fig.  34. — Trichinae  encysted 
in  muscular  tissue. 


Fig.  35.— Free  larval 
trichina. 
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Trichinosis. — In  some  countries  in  which  pork  is  habitually  eaten  raw  or 
but  partially  cooked,  man  is  somewhat  frequently  affected  by  worms 
derived  from  the  pig,  the  Trichina  spwalis.  The  illustrations  Figs.  34  and 
35  show  respectively  the  worm  encysted  in  the  muscle  of  the  pig,  and  the 
free  young  trichina. 

If  man  consume  uncooked  pork  containing  the  immature  trichinae, 
these  arrive  at  maturity  in  his  intestines,  and  give  birth  to  their  young. 
The  young  worms  bore  their  way  through  the  wall  of  the  bowel,  and  pass 
to  the  muscles,  setting  up  the  dangerous  disease  known  as  trichinosis. 
This  parasite  is  sometimes  found  in  the  muscles  of  rats,  and  it  is  believed 
that  swine  become  infested  through  eating  the  flesh  of  rats  or  man. 

[The  illustrations  to  this  article  are  from  Neumann’s  Parasites,  and 
have  been  included  by  permission  of  the  publishers,  Messrs.  Bailliere, 
Tindall,  & Cox.] 


Paring  and  Burning.— /See  Clay  Burning. 


Parsnips. — See  Gardening. 


Parturient  Apoplexy. — Parturient  apoplexy,  parturient  toxce- 
mia,  milk  fever,  dropping  after  calving,  and  other  terms  are  employed  to 
designate  a very  common  affection  of  cows,  manifested  by  loss  of  con- 
sciousness and  motor  power,  which  occurs  usually  within  the  first  few 
days  succeeding  the  act  of  parturition.  Though  in  this  country  it  is  not 
recognised  as  affecting  any  animals  except  the  cow,  it  is  said  to  occur 
in  goats  in  those  countries  where  these  animals  are  habitually  used  for 
providing  milk.  It  is  believed  to  be  a disease  of  domestication,  and  not 
to  affect  the  cow  in  the  wild  state.  Cows  are  rarely  attacked  before  their 
third  calving.  The  disease  appears  in  some  way  connected  with  the 
development  of  the  power  to  produce  milk  rich  in  butter  fat,  rather  than 
in  large  quantities  of  poor  or  even  medium  quality.  In  fact  it  seems  to  be 
one  of  the  results  of  making  the  cow  a mere  butter-producing  machine. 
It  probably  depends  on  the  high  development  of  this  characteristic  that 
certain  breeds  are  predisposed.  Jerseys  and  Guernseys  have  always 
been  so  regarded,  and  cows  of  the  Sussex  breed  whose  milking  qualities 
were  not  highly  developed,  the  converse ; while  we  know  that,  as  cows  of 
any  breed  and  cross-breds  acquire  the  quality  referred  to,  the  liability 
to  dropping  after  calving  increases.  It  has  been  generally  observed  that 
prime  dairy  cows  with  much  inside  fat  “go  down.”  With  individual  cows 
apart  from  any  breed  tendency,  anything  encouraging  fat  formation,  as 
a rich  diet  and  little  exercise,  with  early  “drying  off”  before  calving, 
increases  the  liability.  Though  often  met  with  in  Jersey  and  other  cows, 
which  carry  little  outside  fat,  parturient  apoplexy  is  not  a disease  of  the 
ill-fed  poor  cow.  It  has  been  recorded  that  it  more  frequently  follows  an 
easy  than  a difficult  calving,  and  that  it  rarely  occurs  if  the  calf-bed  is  not 
discharged.  A cow  may  become  affected  more  than  once  during  life.  We 
have  known  a cow  “ drop  ” after  two  consecutive  calvings,  escape  after  the 
next,  drop  at  the  subsequent  parturition,  and  then  recover. 

Causes. — Many  theories  have  been  propounded  to  account  for  the 
occurrence.  These  are  too  numerous  to  be  even  recounted  here.  The 
names  in  general  use,  except  the  common  one,  “ dropping  after  calving,” 
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are  misleading.  Neither  apoplexy  nor  fever  is  applicable.  The  view  held 
at  present  is  that  the  symptoms  are  due  to  the  effect  produced  on  the  brain 
by  some  poison  generated  in  the  udder,  and  absorbed  into  and  carried  by 
the  blood  to  the  nerve  centres.  Neither  the  nature  of  this  poison  nor  the 
manner  in  which  it  is  formed  have  yet  been  satisfactorily  demonstrated. 

The  symptoms  are  too  well  known  to  call  for  lengthly  description.  They, 
like  the  attack,  may  vary  in  intensity.  It  has  been  noticed  that  the 
earlier  after  calving  signs  of  the  disease  are  shown,  the  more  rapid  the 
course  and  serious  the  case.  Usually  symptoms  are  first  manifested  within 
three  days  of  calving.  Occasionally  a cow  ‘‘  drops  ” a few  hours  before 
calving,  and  shows  symptoms  which  cannot  be  distinguished  from  those 
occurring  in  a typical  case;  such  occurrences  are,  however,  uncommon. 
The  earliest  symptoms  are  usually  some  peculiar  movement,  such  as  the 
head  being  swayed  from  side  to  side,  paddling  with  the  feet,  rambling 
gait,  pupil  of  the  eye  dilated,  giving  the  appearance  of  staring.  In  some 
instances  there  are  convulsive  movements,  but  in  the  typical  case  in  a short 
time  the  cow  goes  to  the  ground  and  assumes  the  peculiar  position  with  the 
head  bent  over  and  resting  on  the  side,  and  is  evidently  unconscious. 
Urine  and  faeces  are  retained,  gas  may  collect  in  and  distend  the  paunch 
blown  ”),  and  the  distended  stomach  by  pressing  on  the  midriff  may  inter- 
fere with  breathing  and  cause  the  cow  to  grunt.  In  some  cases  “ snoring  ” 
may  be  heard,  and  is  generally  regarded  as  a bad  symptom,  indicating 
profoundness  of  the  comatose  condition.  The  course  of  the  disease  in  the 
untreated  animal  varies  considerably,  but  within  certain  rather  narrow 
limits.  It  may  prove  fatal  in  twelve  to  twenty-four  hours,  or  last  a few 
days  ; in  non-fatal  cases  convalescence  is  usually  established  within  a week. 
This  aspect  of  the  subject  has,  however,  been  deprived  of  much  of  its  former 
interest  by  the  acquisition  of  the  power  of  cutting  short  the  course  of 
disease  by  remedial  measures. 

Curative  treatment  is  directed  to  counteracting  the  poison  or  preventing 
its  formation  in  the  udder.  This  in  a large  proportion  of  cases  is  effected  by 
injecting  some  non-irritant  antiseptic  into  the  udder  through  the  teats. 
Iodide  of  potassium  has  been  most  commonly  used.  Equal  or  greater 
success  follows  the  passage  of  oxygen  or  air  into  the  udder  through  the 
teats.  Eeturn  of  consciousness  usually  takes  place  in  a short  time  after 
the  injection,  which  is  by  some  repeated  once  or  twice  with  twelve  hours’ 
interval.  There  may  be  a relapse  and  necessity  for  repetition  of  the  treatment. 
Sometimes  this  udder  treatment  is  followed  by  inflammation  or  “ mammitis.” 
The  accident  is,  however,  comparatively  rare  wUen  the  treatment  is  carried 
out  by  the  skilled  person.  Injections  of  strychnine  under  the  skin  are  in 
some  instances  advantageous  in  conjunction  with  the  foregoing.  The 
general  comfort  of  the  animal  must  be  attended  to.  Though  in  a large 
proportion  of  cases  all  goes  well  after  the  cow  becomes  conscious,  complica- 
tions sometimes  occur  which  lead  to  fatal  issue  if  not  carefully  dealt  with. 

Prevention  is,  however,  better  than  cure,  for  notwithstanding  the  success 
of  the  curative  measures  just  described,  they  are  not  invariably  successful, 
and  apart  from  the  risk  of  accidents  a cow  is  none  the  better  for  an  attack, 
while  the  disease  is  highly  preventible.  Cows,  particularly  of  the  kind 
referred  to  as  being  predisposed,  should  not  be  dried  off  too  soon.  They 
should  not  be  highly  fed  for  a month  before  the  time  of  calving,  and  during 
this  period  should,  if  practicable,  have  plenty  of  exercise;  bare  pastures 
where  they  are  called  on  to  ‘‘  work  for  their  living  ” afford  diet  and  exercise 
in  the  best  form ; a purgative  dose  a day  or  two  before  calving  is  sometimes 
advised,  but  constipation  must  at  any  rate  be  avoided.  It  may  not  be  easy 
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to  adopt  these  measures  in  their  entirety  in  the  winter-time  with  delicate 
animals,  but  they  should  be  approximated  as  well  as  circumstances  will 
admit. 


Parturient  Fever- — “Parturient  fever, ”a name  often  erroneously 
applied  to  “ dropping  after  calving,’’  is  a febrile  condition  of  females  due  to 
the  absorption  of  toxic  (poisonous)  matters  through  wounds  in  the  womb  or 
passages  during  or  soon  after  parturition.  Parturient  females  of  all  farm 
animals  are  liable  to  this  form  of  infection.  Mares  and  ewes  are  for  some 
reason  more  liable  to  the  condition,  and  its  frequently  fatal  results,  than 
cows  or  sows,  and  the  occurrence  in  the  ewe  is  of  great  importance,  as 
it  is  not  only  a fatal  or  serious  affection  to  individual  animals,  but,  owing 
to  the  fact  that  many  ewes  lamb  at  about  the  same  time,  and  their  close 
proximity  in  pens  or  folds,  it  often  shows  itself  as  a highly  contagious 
disease.  The  contagion  is  usually  taken  from  the  infected  fold  or  brought 
by  the  shepherd,  who,  without  realising  the  danger,  handles  first  a ewe 
contaminated  with  the  bacteria  causing  the  trouble,  and  then  perhaps  with 
a view  of  discovering  those  about  to  lamb,  examining  the  hind  parts  of 
several  others. 

Symptoms  usually  appear  after  the  third  day  succeeding  parturition, 
the  temperature  is  elevated,  the  animal  is  depressed  and  may  lie  down,  but 
at  first  there  is  no  loss  of  consciousness  or  inability  to  rise ; in  many 
cases  there  is  a disagreeable  discharge  through  the  passages,  and  straining 
is  often  such  a prominent  feature,  especially  with  ewes,  that  in  some  parts 
the  affection  is  known  as  the  heavings,  while  septic  metritis  or  inflammation 
of  the  womb  is  the  technical  name  applied  to  it. 

Treatment. — In  animals  of  all  species  this  must  be  treated  as  a con- 
tagious disease,  and  all  discharges  and  contaminated  matter  disinfected. 
Injection  of  the  womb  and  passages  with  antiseptics  is  generally  indicated. 
The  state  of  fever  and  the  system  call  for  special  treatment  in  different 
cases  according  to  symptoms.  Immediately  after  the  first  appearance  in 
a flock  the  healthy  ewes  should  be  turned  on  to  pasture  to  lamb,  and  a 
new  shepherd  provided  to  attend  to  them. 


Parturition. — The  act  of  bringing  forth  is  a natural  physiological 
action  for  the  expulsion  of  the  young  from  the  womb  by  the  natural 
opening,  when  fully  developed,  to  live  externally  apart  from  the  parent. 
In  the  animals  of  the  farm  the  act  is  known  in  the  mare  as  foaling,  in  the 
cow  as  calving,  in  the  sheep  as  lambing,  in  the  sow  as  pigging,  and  in 
the  bitch  as  pupping.  When  the  offspring  and  its  environment  are  in  a 
normal  condition  the  process  is  readily  accomplished  by  natural  forces 
alone,  namely,  the  strong  muscular  contractions  of  the  womb  and  muscles  of 
the  abdomen  and  diaphragm,  but  when  any  abnormality  occurs,  such  as 
deformed  pelvic  bones,  false  presentations  or  malformed  foetus,  constric- 
tions, twists,  false  membranes,  and  growths  in  the  passage,  human  aid  is 
necessary  for  the  liberation  of  the  offspring  and  relief  of  the  parent. 
The  different  periods  required  for  the  development  and  carrying  of  the 
young  in  the  uterus  of  the  various  domestic  animals  is  fully  set  forth  under 
Gestation,  Yol.  II.  p.  257. 

As  the  end  of  gestation  approaches,  the  signs  of  parturition  make 
themselves  manifest,  varying  very  much  in  degree  in  the  different  animals, 
being  generally  most  pronounced  in  the  mare  and  cow,  such  as  the  relax- 
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\ation  of  the  pelvic  ligaments  (down  of  the  strings)  and  the  falling  in  of 
ihe  bones  on  each  side  of  the  tail,  swelling  and  flushing  around  the  vent 
(vulva),  accompanied  by  a slimy  discharge  from  the  passage,  enlargement 
of  the  udder,  with  distension  and  pointing  of  the  teats,  from  which  in  the 
mare  is  usually  seen  running  a glairy  fluid  called  wax,  and  in  the  cow, 
thick  yellow-coloured  milk.  In  some  cases,  both  in  the  mare  and  the 
cow,  the  udder  becomes  so  enormously  engorged  and  congested  that  swell- 
ings are  seen  extending  from  the  front  of  the  udder  as  far  forward  as  the 
forelegs,  and  behind  up  to  and  under  the  tail ; when  these  swellings  are 
observed  in  either  the  mare  or  cow,  without  any  signs  of  constitutional 
disturbance,  the  animal  should  be  put  into  a good-sized  loose  box  where 
she  can  take  exercise,  be  fed  carefully  on  not  too  sloppy  or  watery  food,  and 
left  alone,  when,  as  a rule,  should  the  foetus  be  in  a normal  position  and  no 
obstruction  in  the  way,  parturition  will  usually  be  successfully  accom- 
plished. Should  an  animal  be  out  in  the  field  as  the  time  of  expulsion 
approaches  and  labour  pains  become  manifest,  as  a rule  it  selects  some 
quiet  secluded  situation  away  from  its  field  companions,  and  when  all 
conditions  are  normal  delivery  soon  takes  place.  The  expulsion  of  the 
foetus  may  be  executed  either  in  the  standing  or  lying  position,  but  most 
frequently  in  the  latter.  The  first  thing  to  make  an  appearance  is  the 
water-bag,  fully  distended  and  tense,  which  ought  not  to  be  opened 
hastily  as  is  too  often  done,  particularly  in  the  cow,  its  function  being  to 
dilate  the  passage  and  to  float  the  foetus  into  the  birth,  and  it  should  be 
ruptured  naturally  by  the  feet  of  the  foetus,  assisted  by  the  labour  pains. 
The  most  natural  position  of  the  foetus  is  the  presentation  of  the  two 
fore  feet,  closely  followed  by  the  nose  lying  on  the  front  of  the  knees,  the 
head,  shoulders,  and  finally  the  hind  quarters  and  hind  legs.  At  times 
successful  parturition  in  any  of  the  animals  is  accomplished  by  the  hind 
feet  and  legs  coming  first. 

Parturition  may  be  considered  under  two  heads : Simple  and 

Complicated. 

The  Make. — Simple  parturition  in  the  mare  readily  takes  place  when 
all  is  in  perfect  order,  this  animal  being  as  a rule  very  watchful  and  jealous 
about  her  accouchement, and  is  seldom  seen  in  the. act  of  foaling;  expulsion 
of  the  foetus  is  usually  achieved  by  three  or  four  strong  labour  pains,  and 
immediately  delivery  takes  place,  the  mare,  if  lying,  jumps  up  and  in  so 
doing  snaps  the  navel  cord — the  natural  and  best  process — close  to  the 
belly  of  the  foal.  When  giving  birth  in  the  standing  position  the  navel 
cord  is  broken  by  the  foetus  falling  to  the  ground ; with  her  teeth  the  mare 
pulls  oft*  the  veil  (sark)  from  the  foals  nose,  so  that  it  may  breathe  freely ; 
in  some  cases,  where  the  mother  is  exhausted  or  weak  and  unable  to  rise 
immediately,  the  foal  is  smothered  in  this  coat  (the  amnion)  of  the 
after-birth. 

Should  the  cleansing  not  come  away  in  the  course  of  from  four  to  eight 
hours  it  ought  to  be  removed  by  hand,  as  it  soon  undergoes  decomposition, 
and  is  very  apt  to  produce  either  blood-poisoning  (septicaemia),  or  founder, 
inflammation  of  the  feet  (laminitis).  Great  care  is,  however,  necessary  in 
the  removal  of  the  after-birth  from  the  mare,  which  should  only  be  done  by 
a professional  man,  as  it  is  easily  torn,  and  the  least  portion  left  in  the  womb 
produces  great  constitutional  disturbance,  with  at  times  fatal  results. 

The  Cow. — Simple  parturition  in  the  cow  is  more  tardy  than  in  the 
mare,  and  may  be  effected  either  in  a standing  or  recumbent  position  ; as  in 
the  mare,  the  neck  of  the  womb  or  passage  is  dilated  by  the  pressure  and 
progress  of  the  water-bag,  and  when  it  makes  its  appearance  between  the 
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lips  (vulva)  of  the  passage  (vagina)  it  is  noticed  as  a pale  bluish-white 
bladder,  and  if  the  process  be  carefully  watched  at  this  stage  it  will  be  seen 
that  the  calf  progresses  slowly,  first  one  foot  being  pushed  forward  in  the 
water-bag  and  then  retracted,  and  then  the  other;  thus  advancing  and 
receding  until  delivery  takes  place,  showing  that  by  the  muscular  extensions 
and  contractions  of  the  limbs  of  the  calf  it  greatly  assists  in  its  own  birth. 
By  the  pushing  forward  of  the  feet  followed  by  the  head,  and  the  labour 
pains,  the  water-bag  bursts  and  expulsion  soon  follows.  When  all  is  in 
normal  condition  the  after-birth  usually  comes  away  of  its  own  accord  in 
the  course  of  a few  hours,  but,  unlike  the  mare,  the  cow  can  retain  the 
cleansing  for  several  days,  without  her  general  health  being  interfered 
with ; and  under  such  circumstances,  if  she  feeds,  chews  the  cud  and  milks 
well,  it  is  much  better  in  most  cases  to  leave  the  membranes  hanging  until 
the  fifth  or  sixth  day,  when  they  may  be  removed  without  causing  any 
inconvenience,  while,  on  the  other  hand,  if  they  are  forcibly  pulled  away, 
perhaps  on  the  second  or  third  day,  great  constitutional  disturbance  is  as  a 
rule  set  up,  followed  by  pining  and  a wasting  away  of  the  flesh.  Con- 
cerning the  smaller  animals  of  the  farm,  when  all  is  in  proper  order  the 
process  of  parturition  is  usually  performed  with  little  or  no  trouble. 

In  the  complicated  forms  of  parturition  of  the  domestic  animals  the 
difficulties  experienced  are  many,  varied,  and  troublesome,  such  as  a 
deformed  condition  of  the  bony  passage  of  the  mother,  the  formation  of 
false  membranes  and  cords,  the  doubling  of  the  lining  membrane,  adhesions, 
growths,  tumours,  constrictions,  twists,  etc.,  as  well  as  inertia,  or  a want  of 
tone  of  the  walls  of  the  womb  to  assist  in  the  expulsion  of  the  contents, 
also  the  formidable  obstruction  of  the  extra-uterine  pregnancy,  where  the 
foetus  is  developed  outside  of  the  womb  and  in  the  cavity  of  the  belly,  the 
foetus  having  to  be  extracted  through  an  opening  cut  into  the  side  of  the 
mother  (Caesarean  section).  Eegarding  the  foetus  itself,  there  are  numerous 
forms  of  false  or  abnormal  presentations,  as  well  as  deformities  and 
monstrosities,  to  contend  with,  therefore  when  an  animal  at  the  point  of 
parturition  is  noticed  to  be  restless,  pained,  and  the  labour  protracted 
without  any  signs  of  the  foetus,  the  owner  or  attendant  should  strip  off  his 
coat,  fold  up  the  sleeves  of  his  shirt,  wash  his  hands  and  arms  with  sharp 
warm  water  and  carbolic  soap,  anoint  them  with  fine  olive  oil,  and  introduce 
the  hand  to  explore  the  passage,  and  if  found  to  be  correct,  then  examine 
the  foetus,  care  being  taken  not  to  pull  at  any  portion  until  the  operator  is 
satisfied  that  the  parts  felt  belong  to  the  one  and  same  body,  as  it  is  very 
easy  in  case  of  twins  to  get  hold  of  the  head  of  one  and  the  fore  or  hind 
legs  of  another ; this  occurs  particularly  in  lambs.  In  single  births  also  a 
fore  foot  and  a hind  foot  may  be  presented  along  with  the  head,  therefore 
it  is  very  imperative  that  a thorough  examination  be  made  and  the  foetus 
properly  placed  for  delivery  prior  to  force  being  resorted  to  for  its 
extraction. 

In  cases  of  natural  presentation,  particularly  in  the  cow  at  her  first 
calving  (primipara),  although  the  parts  may  appear  to  be  fully  relaxed, 
there  is  a constricted  condition  of  the  external  opening  (vulva)  which 
retards  expulsion,  and  usually  the  legs  are  laid  hold  of  and  pulled  until  the 
head  and  shoulders  are  jammed  in  the  passage,  making  delivery  difficult, 
and  only  by  strenuous  pulling  is  the  foetus  extracted,  causing  great  lacera- 
tion of  the  vagina,  at  times  with  fatal  haemorrhage.  All  this  can  be  avoided 
by  introducing  the  hand  into  the  passage  and  passing  a strong  cord  over 
the  head  of  the  calf  behind  the  ears,  bringing  it  along  each  side  of  the  face 
and  knotting  the  ends  outside,  thus  forming  a loop,  when  by  traction  on 
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the  rope,  at  the  same  time  manipulating  the  head  with  the  hand,  and  alter- 
nately pulling  first  one  leg  and  then  the  other,  delivery  will  be  accomplished 
When  obstructions  occur  in  the  passage,  they  must  be  dealt  with  according 
to  their  nature,  tearing  down  false  membranes  and  adhesions  with  the  hand, 
removing  tumours  and  growths  by  surgical  operations,  undoing  twists  by 
casting  the  parent  on  to  its  back  and  rolling  it  from  side  to  side.  Eespecting 
abnormal  presentations,  which  are  very  numerous,  these  must  be  regulated 
and  put  into  proper  positions  for  extraction,  deformities  and  monstrosities 
being  removed  by  the  process  of  embryotomy;  dismembering  the  foetus 
according  to  the  position  in  which  they  are  presented.  For  the  particulars 
and  modes  of  operation  of  these  irregularities,  Fleming’s  Veterinary  Ob- 
stetrics, De  Bruin’s  Bovine  Obstetrics,  and  Thompson’s  Veterinary  Lectures, 
third  edition,  may  be  consulted.  The  after-effects  of  parturition  are,  in 
many  instances,  of  more  importance  than  the  act  itself.  Post-partum 
haemorrhage  or  flooding  after  the  birth  of  the  foetus,  rupture  of  the  womb, 
eversion  of  the  uterus  or  turning  inside  out  of  the  womb,  are  all  very 
common  in  the  cow ; eversion  of  the  bladder,  i.e.  this  organ  being  turned 
outside,  and  rupture  of  the  bladder  occasionally  occur  in  the  mare;  in- 
flammation of  the  vagina  (vaginitis),  inflammation  of  the  womb  (metritis), 
which  may  be  either  simple  or  septic,  the  latter  form  being  very  frequent 
and  troublesome  in  the  mare,  cow,  and  sheep,  and  highly  inoculative. 
Eetention  of  the  foetal  membranes  or  after-birth,  dropping  after  calving, 
also  that  troublesome  complaint  known  as  milk  fever  in  cows,  and  inflam- 
mation of  the  mammary  gland  or  udder,  common  in  the  cow  and  sheep ; 
all  these  require  special  reference.  See  also  Foaling. 


Pasteurisation  of  lYIilk.— Nee  Milk,  Sterilisation  of. 


Pastures  and  Meadows. — Pastures  and  meadows  may  be 
divided  into  those  which  are  temporary  and  those  of  permanent 
character. 

1.  Temporary  pastures. — Among  temporary  ;pastures  are  included  all 
those  leys  of  grasses  and  clovers  which  are  sown  down  for  the  purpose  of 
providing  hay  or  green  fodder  for  a time,  after  which  they  are  broken  up 
again  by  the  plough,  and  converted  into  arable  land  for  the  growth  of 
cereals  and  root  crops. 

In  the  ordinary  four-course  rotation,  the  ley  is  down  for  one  year,  and 
consists  in  such  a case  of  clover  only  or  “ seeds,”  i.e.  of  clover  and  rapid- 
growing grasses.  It  may,  however,  be  extended  for  a longer  period,  so  as 
to  approximate  in  character  to  a permanent  pasture  consisting  of  more 
lasting  or  perennial  plants. 

In  determining  the  kind  and  amount  of  seed  to  be  used  for  temporary 
leys,  the  following  points  must  be  kept  in  mind : — 

(1)  The  grasses  should  have  the  power  of  rapid  development,  so  as  to 
yield  their  maximum  amount  of  herbage  within  the  time  that  the  ley  is  to 
remain  down. 

(2)  They  should  give  a large  bulk  of  herbage  of  good  feeding 
quality. 

(3)  The  seed  should  be  cheap,  since  the  outlay  is  a recurring 
one,  and  in  the  case  of  one  or  two  year  leys  may  become  an  expensive 
item. 
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Eor  leys  of  one,  two,  or  three  years’  duration,  the  following  clovers  and 
grasses  most  nearly  satisfy  the  above  conditions  : — 


Clover. 

Eed  clover. 
Alsike  „ 
White  „ 

Black  medick. 


Grasses. 

Italian  rye-grass. 
Perennial  „ 
Timothy  „ 

Tall  oat  grass. 


Eed  clover  on  certain  good  medium  loams  may  be  grown  alone  for  a one- 
year  ley  every  four  years,  but  in  the  majority  of  soils  the  land  becomes  clover 
sick,  and  a longer  interval  most  elapse  between  two  red  clover  crops. 

Where  the  land  is  too  damp  and  strong  for  red  clover,  alsike  may  be 
substituted.  The  latter  clover,  moreover,  lasts  better  than  the  red  species, 
so  that  where  the  ley  is  to  be  left  down  two  or  three  years,  alsike  should 
be  largely  used  on  the  stiffer  soils. 

White  clover  is  permanent,  and  grows  fairly  rapidly;  the  yield,  moreover, 
is  so  small  that  it  is  rarely  used  in  quantity  for  short  leys,  except  where  sheep 
are  to  be  fed.  It  is  more  adapted  for  long  leys  and  permanent  pastures. 

Black  medick  or  trefoil  is  a small  growing  annual,  which  is  very  useful 
in  filling  in  the  bottom  of  clover-grass  ” mixtures,  provided  too  much  is 
not  used. 

The  following  brief  characters  of  the  rapid-growing  grasses  must  be 
borne  in  mind  when  using  them  in  leys.  Italian  rye-grass  grows  a large  bulk 
of  herbage  of  good  quality.  It  is  annual  and  can  only  be  used  satisfactorily 
in  one-year  leys.  Perennial  rye-grass  is  less  nutritious,  provides  less 
herbage,  and  grows  more  slowly  than  its  relative.  It  is  more  adapted  for 
use  in  longer  leys. 

Timothy  grass  is  very  palatable  and  of  good  feeding  quality.  It 
thrives  best  in  damp,  stiff  soils,  and  on  account  of  its  slower  and  more 
lasting  growth  it  is  best  used  in  leys  which  are  to  be  left  down  two  or 
three  years.  Tall  oat  grass  will  grow  a large  amount  of  produce  for 
several  seasons  in  most  soils  except  those  of  light  nature.  It  is  somewhat 
coarse,  and  stock  are  not  particularly  fond  of  it  at  first. 

In  devising  mixtures  for  one,  two,  or  three  years’  leys,  the  nature  and 
habit  of  the  grasses  must  be  carefully  considered  if  the  best  results  are  to  be 
obtained.  Where  clovers  grow  freely  the  ground  may  be  covered  by  them  to 
the  extent  of  60  to  100  per  cent.,  the  greater  proportion  being  used  where 
clover  sickness  is  not  feared.  On  poorer  land  the  grasses  must  be  increased. 

Below  are  given  a series  of  typical  prescriptions,  which  may  be  varied 
considerably  to  suit  special  circumstances ; they  will  be  found  to  be  useful 
mixtures  generally. 


I.  Mixtures  for  one-year  ley  : 
a.  On  medium  soils — 

(1)  Eed  clover  16  to  20  lb.  per  acre. 

(2)  Eed  „ 12  lb.  „ 

Italian  rye-grass  10  to  12  lb.  „ 

h.  Where  the  soil  is  somewhat  stiff — 

(3)  Eed  clover  9 lb.  j 

Alsike  2 „ | 

Trefoil  2J  „ f ” 

Italian  rye-grass  7 „ j 

c.  Eor  one  year’s  sheep  feed — 

(4)  White  clover  10  lb.  1 

Trefoil  5i  „ j ’’ 
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II.  Mixtures  for  two  or  three  years’  ley  : 

For  these  mixtures,  annual  plants,  such  as  ordinary  clover,  Italian  rye- 
grass, and  trefoil  will  not  do  alone,  as  they  die  out  or  become  thin  in  the 
second  and  third  years.  They  must  therefore  be  mixed  with  more  lasting 
kinds,  such  as  alsike,  perennial  rye-grass,  timothy,  which  develop  more 
in  the  second  and  third  years  than  in  their  first  season.  Where  the  crop 
is  to  be  . used  for  grazing,  white  clover  should  be  added,  and  the  red 
decreased  somewhat. 


On  medium  soils — 

(1)  Eed  clover  . 
Alsike 
Timothy 

Italian  rye-grass  . 
On  heavier  land — 

(2)  Eed  clover  . 
Alsike 
Timothy 

Perennial  rye-grass 
On  lighter  land — 

(3)  Eed  clover  . 
White  „ 

Italian  rye-grass  . 
Perennial  „ 


lb. 

. 9 
. 

. 1 
. 7 

. 8 
. 6 
. U 

3 

. 0 

. 3 
. 4 
. 7 


per  acre. 


III.  Mixtures  for  temporary  pastures  of  four  to  six  years’  duration  : 

In  these  mixtures,  Italian  rye-grass,  red  clover,  trefoil  should  be  used 
sparingly,  and  the  permanent  species  of  grass,  such  as  cocksfoot,  meadow 
fescue,  meadow  grass,  and  foxtail,  added. 

The  following  will  be  found  useful : — 


Lbs.  per  Acre. 

On  Medium 
Soils. 

On  Stiff 
Soils. 

On  Light 
Soils. 

Red  clover 

32^ 

2 

4 

Alsike  ...... 

‘2 

H 

If 

White  clover  .... 

2 

2 

2i 

Italian  rye-grass  .... 

2 

2 

1 

Perennial  ,, 

4 

5 

5 

Timothy 

2 

3 

Cocksfoot 

2 

2 

B 

Meadow  fescue  .... 

n 

3 

Smooth-stalked  meadow  grass 

1 

Rough  , , , , 

"i 

Crested  dogstail  .... 

h 

Hard  fescue 

H 

Among  mixtures  for  temporary  pastures  should  be  included  these  pro- 
posed by  Mr.  E.  Elliot  of  Clifton  Park,  Kelso. 

Mr.  Elliot  makes  use  of  deep-rooting  plants  such  as  chicory,  burnet,  and 
yarrow  along  with  grasses  and  clovers  for  the  formation  of  temporary 
pastures  to  be  left  down  five  or  six  years.  Such  mixtures  in  many  cases 
have  given  heavy  yields  of  palatable  herbage  on  poor  land  where  remuner- 
ative crops  were  previously  difficult  to  obtain.  At  the  same  time  the 
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roots  of  the  chicory  and  burnet  have  broken  up  the  hard  “ pan  ” existing 
in  some  of  the  soils,  and  helped  in  the  tillage  of  the  land.  Moreover,  the 
ground  has  been  opened  and  aerated  to  a considerable  extent  by  the 
penetration  of  the  roots,  its  ploughing  depth  has  been  increased,  and  it  is 
found  that  after  five  or  six  years  a great  amount  of  humus  is  added  to  the 
soil  when  the  ley  is  broken  up.  The  latter  very  materially  promotes  the 
growth  of  roots  and  cereal  crops  which  follow,  and  comparatively  small 
amounts  of  manure  are  needed  during  the  period  of  the  rotation  when  these 
crops  are  grown. 

The  mixture  used  by  Mr.  Elliot  in  one  case  contained  the  following : — 

lb. 


Cocksfoot .6 

Meadow  fescue  ........  5 

Tall  „ 4 

Hard  „ 2 

Smooth-stalked  meadow  grass 2 

Eough  „ „ I- 

Tall  oat  grass 3 

Golden  oat  grass  . J 

Italian  rye-grass  .......  4 

Perennial  red  clover  .......  2 

White  2 

Alsike  2 

Chicory 2 

Burnet  .........  8 

Kidney  vetch  . . . . . . . • 

Sheep’s  parsley  .......  1 

Yarrow  .........  1 


47J  per  acre. 

On  another  poor  stony  field,  the  following  was  sown  with  good 
results : — 

lb. 


Cocksfoot  .........  14 

Tall  fescue 7 

Tall  oat  grass  ........  7 

Eough-stalked  meadow  grass  . . . . .1 

Perennial  red  clover . . . . . . . 2 

White  „ 2 

Alsike  .........  1 

Yarrow  .........  1 

Burnet  .........  8 

Chicory  .........  3 

Kidney  vetch  ........  3 


49  per  acre. 

These  mixtures  are  expensive,  but  it  is  contended  that  the  results  are 
economical  in  many  ways.  Large  crops  are  obtained,  even  in  seasons  of 
drought,  for  many  of  the  plants  are  deep-rooting  and  little  affected  by 
surface  variation  in  temperature  or  rainfall,  and  the  soil  is  improved  in 
texture,  depth,  and  fertility. 

There  is  room  for  further  experiment  on  Mr.  Elliot’s  lines,  by  the 
inclusion  of  sainfoin,  lucerne,  and  similar  plants  on  poor  soils  in  the  southern 
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parts  of  Great  Britain,  and  possibly  it  may  be  found  that  improvement  can 
be  made  by  a more  satisfactory  adaptation  of  the  selected  plants  to  the 
soil  conditions  than  has  already  been  made. 

It  is  hardly  likely  that  the  smaller  grasses  such  as  the  meadow  grasses 
are  of  much  value  in  these  mixtures. 

2.  Permanent  meadows  and  pastures. — Permanent  grass  land  is  spoken 
of  as  meadow  when  it  is  chiefly  kept  for  the  purpose  of  producing  a hay 
crop,  and  as  pasture  when  it  is  mainly  used  for  grazing  or  feeding  of  stock 
upon  it. 

Sometimes  the  land  may  be  utilised  alternately  for  mowing  or  grazing 
or  be  depastured  by  stock  after  the  hay  is  removed,  so  that  no  hard-and- 
fast  line  need  be  drawn  between  the  two. 

Very  great  variation  in  the  feeding  quality  of  pastures  is  met  with. 
On  the  choicest,  first-rate  grass  land  hundred-stone  bullocks  can  be  fattened 
without  the  addition  of  any  artificial  food.  Such  pasture  is  met  with  mostly 
perhaps  on  alluvial  flats  and  in  limestone  districts,  although  small  patches 
may  be  met  with  in  various  localities  throughout  the  country.  Its  special 
nutritive  value  is  dependent  on  several  factors,  such  as  botanical  composi- 
tion, density  of  turf,  power  of  early  and  late  growth  of  the  herbage,  and 
soil  constituents.  The  presence  of  considerable  amounts  of  available 
phosphates  in  the  soil  is  usually  associated  with  good  grazing  quality. 
Very  many  investigations  have  been  made  to  determine  the  kinds  and 
relative  proportions  of  the  plants  on  the  best  grazing  lands.  Grasses 
usually  make  up  more  than  50  per  cent,  of  the  herbage,  those  most 
frequently  found  being  perennial  rye-grass,  species  of  Agrostis  and  cocks- 
foot. Crested  dogstail,  Yorkshire  fog,  small  fescues,  and  timothy  grass  are 
generally  common  also.  Clovers  and  other  leguminous  plants  are  present 
on  all  the  best  pastures,  white  clover  being  especially  abundant. 

Second-class  grass  land  or  store  ” or  breeding  land  may  be  defined  as 
that  which  will  scarcely  fatten  a seventy-stone  ox  without  additional  food. 
Heifers,  two-year-old  steers,  and  sheep  do  well  upon  it,  and  bullocks  may  be 
fattened  if  a moderate  allowance  of  cake  or  corn  is  given.  Such  land  is 
met  with  on  all  kinds  of  soil  throughout  the  country  except  where  it  is  very 
light  sand,  peat,  chalk,  or  very  stiff  wet  clay. 

In  the  management  of  pastures  and  meadows  great  variation  of  practice 
exists.  Some  prefer  to  mow  and  graze  alternately.  It  is  perhaps  best, 
however,  to  lay  up  the  same  land  every  year  for  hay,  only  the  aftermath 
being  grazed,  and  similarly  to  keep  good  grazing  land  entirely  for  the 
feeding  of  stock;  by  these  means  the  grasses  best  adapted  for  mowing 
and  grazing  respectively  are  encouraged  to  their  fullest  extent.  It  is, 
however,  of  the  greatest  importance  to  emphasise  the  fact  that  no  grass 
land  will  maintain  its  fertility  unimpaired  if  grazing  or  mowing  is  practised 
without  adequate  return  of  manure  to  the  land.  Yet  thousands  of  acres 
are  met  with  which  rarely  get  all  they  need  in  this  respect,  the  manure 
produced  on  the  holding  being  often  applied  only  to  the  arable  fields. 

In  the  autumn  or  early  winter  the  land  should  be  cleared  of  stock  after 
being  eaten  down  bare.  All  tufts  and  coarse  herbage  should  have  been  cut, 
and  the  droppings  of  cattle  spread  so  as  to  prevent  excessive  manuring  of 
small  patches. 

Where  the  land  is  stiff,  a dressing  of  5 or  6 cwt.  of  basic  slag  should 
be  applied  in  November.  On  good  pastures  upon  medium  soils  containing 
a fair  amount  of  lime,  3 cwt.  of  superphosphate  and  3 cwt.  of  kainit  may 
be  given  in  February  with  advantage. 

In  spring,  say  at  the  end  of  April  or  beginning  of  May,  when  the  grass 
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has  made  a fair  start  into  growth,  the  fields  may  be  stocked.  Careful  judg- 
ment is  needed  to  determine  the  number  and  kind  of  stock  to  put  on  the 
land.  Where  the  pasture  is  of  good  character  for  grazing  purposes,  sheep 
or  horses  should  be  put  on  sparingly,  if  at  all,  since  they  are  likely  to  bite 
too  closely  and  damage  the  finer  grasses. 

In  early  April  they  may  be  stocked  with  forward  oxen,  the  number 
of  animals  being  increased  as  the  herbage  increases.  After  the  oxen 
have  been  fattened,  the  land  may  be  stocked  moderately  with  cattle  and 
a few  sheep  from  the  second-class  pasture.  The  whole  should  be  eaten 
bare  once  at  least  in  the  season,  and  all  surplus  rough  grass  cleared  off  by 
store  beasts  or  by  mowing  before  being  “ laid  up  ” again  in  winter. 

On  all  kinds  of  pastures  it  will  be  found  useful  to  supply  a liberal 
allowance  of  cake  or  other  food,  not  only  for  the  benefit  of  the  stock,  but 
for  the  maintenance  and  improvement  of  the  fertility  of  the  land. 

Layiny  doicn  permanent  Various  methods  have  been  recom- 

mended for  the  conversion  of  arable  into  permanent  grass  land. 

Some  farmers  formerly  transplanted  small  pieces  of  turf  cut  from  a 
good  pasture  on  the  prepared  surface  of  the  arable  field.  Pieces  3 inches 
square  were  placed  about  6 inches  apart  and  pressed  into  the  soil,  after 
which  they  grew,  and  in  time  spread  over  the  whole  area.  This  expensive 
and  laborious  practice  was  never  very  extensively  followed. 

Others  have  allowed  the  land  to  “ tumble  down  ” or  become  overrun 
with  plants  whose  seeds  may  be  present  in  the  soil,  or  which  may  be 
produced  and  sown  from  a worn-out  temporary  ley  left  to  run  wild. 

Although  examples  of  good  results  from  the  adoption  of  this  plan  are 
known,  it  is  perhaps  needless  to  say  that  such  practice  in  nine  cases  out  of 
ten  is  certain  to  lead  to  expense  and  disappointment.  Coarse  grasses  and 
weeds  are  sure  to  preponderate  for  a long  time,  and  to  eliminate  them  is  a 
tedious  and  expensive  business. 

Very  little,  if  at  all,  better  is  the  practice  of  sowing  “hay  seeds” 
from  hay-lofts  or  the  bottoms  of  stacks  even  when  the  hay  has  been  taken 
from  a good  meadow.  The  so-called  “ seeds  ” are  usually  found  to  contain 
large  quantities  of  dust,  chaff,  and  weed  seeds,  comparatively  few  of  the 
good  grasses  of  the  meadow  being  ripe  and  unshed  at  the  time  when  the 
grass  is  mown. 

By  sowing  good  seeds  time  is  gained,  and  satisfactory  results  are 
obtained  at  once  if  proper  precautions  are  taken  to  obtain  seeds  of  grasses 
and  clovers  suitable  for  the  purpose  in  view. 

In  mixtures  for  the  establishment  of  permanent  meadow  or  pasture, 
Italian  rye-grass  should  be  left  out  altogether;  and  the  comparatively 
short-lived  plants  such  as  red  clover,  perennial  rye-grass,  and  timothy 
must  be  reduced. 

Unless  these  rapidly-growing  plants  are  used  sparingly,  the  finer  and 
slower-growing  species  on  which  the  permanence  of  the  pasture  must 
ultimately  depend,  are  crowded  out  at  the  very  beginning. 

Experience  has  shown  that  many  of  the  so-called  “ permanent  mixtures  ” 
are  really  more  adapted  for  short  leys.  From  them  a large  bulk  of  herbage 
is  obtained  at  first,  but  in  three  or  four  years  after  the  red  clover  and 
short-lived  grasses  have  begun  to  die  out,  the  pasture  becomes  thin,  and 
weeds  spring  up  in  the  bare  spaces.  To  mend  such  a pasture  by  re-seeding, 
heavy  manuring,  and  other  means,  is  a long,  laborious,  and  expensive 
process,  which  might  never  be  necessary  if  a proper  balance  is  made 
between  the  short-lived  and  permanent  grasses  in  the  mixture  which 
is  sown. 
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It  is  not  advisable  to  leave  out  all  the  short-lived  species  altogether, 
since  a sowing  of  permanent  kinds  only  is  likely  to  yield  a comparatively 
small  bulk  of  herbage  for  the  first  few  years.  A certain  amount  of  the  more 
rapid-growing  short-lived  grasses  and  clovers  is  beneficial  in  providing  good 
crops  in  the  early  life  of  the  pasture,  and  so  long  as  they  are  not  present 
in  overwhelming  abundance  they  do  no  damage,  but  may  rather  act 
beneficially  as  nurses  for  the  more  lasting  kinds  in  the  early  stage  of  their 
growth. 

The  following  suggestions  should  be  noted  when  compounding  seed 
mixtures  for  permanent  pasture : 

Use  no  Italian  rye-grass,  and  do  not  add  more  than  lb.  of  perennial 
rye,  lb.  of  red  clover,  or  3 lb.  of  timothy,  in  a total  of  25  or  30  lb.  of 
seed  used. 

Moreover,  since  cocksfoot  is  liable  to  crowd  out  finer  grasses,  and  grow 
into  strong  tufts  of  coarse  herbage  which  stock  will  not  eat,  it  should  not 
be  used  to  a greater  extent  than  3J  to  4 lb.  in  a sowing  of  25  or  30  lb. 
per  acre  of  mixed  seeds. 

In  the  table  below  is  given  the  amount  and  kind  of  seed  to  be  used  for 
sowing  down  permanent  grass  land  on  medium,  heavy,  and  light  soils 
respectively. 


Lbs.  per  Acre. 

On  Medium 
Soil. 

On  Heavy 
Soil. 

On  Light 
Soil. 

Red  clover 

If 

1 

1 

Alsike  ...... 

2 

2i 

1 

White  clover  .... 

H 

14 

2 

Birdsfoot  trefoil  .... 

4 

Kidney  vetch  .... 

1 

Perennial  rye -grass 

2 

2 

4 

Timothy 

2| 

3 

Cocksfoot 

3 

3 

2 

Meadow  fescue  .... 

7 

6 

Meadow  foxtail  .... 

n 

2 

Smooth-stalked  meadow  grass 

i 

I 

5 

Rough  ,,  ,, 

i 

3 

I 

1 

Crested  dogstail  .... 

i 

4 

Golden  oat  grass  .... 

1 

Hard  fescue  ..... 

u 

H 

u 

In  sowing  down  land  for  permanent  pasture,  it  is  absolutely  essential 
that  seed  of  good  germinating  quality  should  be  used. 

The  land  should  be  clean,  and  a good  tilth  must  be  prepared  before  the 
seed  is  sown. 

Moreover,  the  land  should  be  in  good  condition  from  applications  of 
manure  to  previous  root  crops,  or  a fair  dressing  of  artificial  manures  should 
be  used. 

Many  of  the  seeds  of  grasses  are  very  small,  and  easily  buried  out  of 
the  reach  of  air  and  warmth  necessary  for  healthy  germination  and  growth. 
It  is  therefore  important  to  sow  them  on  a flat  rolled  surface,  after  which 
they  may  be  very  lightly  harrowed  in.  Proper  attention  to  the  above  points 
is  almost  as  important  as  the  seed  itself,  for  satisfactory  pastures  cannot 
be  established  in  a short  time  on  foul  land  in  poor  heart,  especially  if  the 
sowing  is  done  on  rough,  badly  prepared  soil. 
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Sowing  may  be  carried  out  in  March  or  April  or  in  August  or  early  in 
September.  If  sown  too  late  in  spring  there  is  great  danger  of  the  young 
plants  being  damaged  by  drought ; if  delayed  till  late  autumn,  they  are 
likely  to  be  injured  by  frost  and  rain.  When  sown  in  a cereal  crop  in 
spring,  a thin  seeding  of  barley  is  perhaps  the  best,  but  autumn  sowing 
without  a cereal  is  strongly  recommended. 

The  above  suggestions  for  the  preparation  of  the  land,  the  kind  of  seed, 
and  the  time  and  manner  of  sowing,  when  carried  out  properly  go  far 
towards  the  establishment  of  a good  permanent  pasture.  It  is,  however, 
essential  that  subsequent  management  of  the  new  pasture  should  be 
carefully  considered,  or  the  work  will  be  more  or  less  fruitless. 

Eolling  whenever  the  land  is  not  too  sticky  assists  the  “tillering” 
power  of  the  grasses,  and  induces  the  formation  of  a close,  even  turf. 
Mowing  for  the  first  year  or  two  is  better  than  grazing,  and  sheep  should 
be  kept  off  the  grass  for  two  or  three  years.  The  aftermath  may  be  lightly 
grazed  with  young  cattle,  to  which  cake  should  be  given.  Early  cutting  of 
the  grass  is  essential  at  first,  as  allowing  the  grasses  to  run  to  seed  exhausts 
them.  The  land  should  also  receive  a good  dressing  of  well-rotted  dung 
or  an  equivalent  of  artificial  manures  in  spring.  Basic  slag  applied  in 
autumn  on  the  stiffer  soils  is  very  beneficial,  especially  if  followed  by  a 
dressing  of  nitrate  of  soda  in  spring.  See  also  Meadow  Grasses. 


Pear  Trees. — See  Fruit  Growing  and  Gardening. 


Peas.— The  peas  cultivated  in  gardens  and  arable  fields  are  usually 
described  as  belonging  to  two  species,  namely — 

1.  The  Garden  Pea  {Pisum  sativum,  L.) ; and 

2.  The  Field  Pea  (P.  arvense,  L.). 

The  former  has  white  flowers,  yellowish-white  or  blue-green  seeds,  and 
is  delicate,  suffering  readily  from  frost  and  drought.  It  has  not  been 
found  in  a wild  state,  and  may  possibly  have  been  derived  by  selection  from 
the  field  pea.  Some  of  the  dwarf  sorts  of  garden  peas  are  sometimes 
grown  on  farms  near  towns,  where  they  prove  a profitable  crop  to  be  pulled 
green  for  the  market. 

The  field  pea  is  more  hardy,  has  flowers  with  the  standard  petals 
lavender  colour,  and  the  “ wing  ” petals  a deep  rosy  purple  tint ; the  seeds 
are  of  dun  colour,  greyish-brown  or  grey  speckled  with  brownish-purple 
spots. 

It  is  found  growing  wild  in  Italy  and  other  parts  of  southern  Europe. 

The  following  are  the  chief  kinds  of  field  pea  grown  at  the  present 
time : — 

(1)  The  common  grey  yea  is  a late  variety  with  dun  grey  or 
brownish-grey  self-coloured  seeds.  Some  varieties  of  it  have  bluish-green 
seeds. 

It  is  a very  prolific  sort,  the  pods  often  containing  six  or  eight  seeds, 
and  is  the  kind  most  generally  cultivated. 

(2)  The  early  grey  Warwick  is  one  of  the  most  rapid  growers  of  field 
peas,  and  is  adapted  for  cultivation  on  somewhat  late  districts  where 
the  soil  is  in  rich  condition.  The  straw  is  2 or  3 feet  long,  not  so 
prolific  as  the  preceding  variety,  and  has  shorter  pods  containing  three  or 
four  dun-grey  seeds,  with  small  purple  spots  upon  them. 

(3)  The  yartridge  yea  is  an  early  prolific  sort  very  commonly  grown. 
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The  peas  are  of  medium  size,  roundish,  dun  coloured  or  pale  brownish  in 
ground  colour  and  covered  with  fine  spots  of  deeper  purplish-brown.  The 
haulm  is  3 or  4 feet  long,  with  somewhat  large  leaflets. 

(4)  The  grey  inaple  is  very  similar  to  the  partridge  pea,  but  is  a larger 
seeded  variety  suited  for  more  favourable  situations. 

(5)  A lointer  pea,  with  small  dark  coloured  seeds,  is  sometimes  sown  in 
autumn,  and  is  ready  for  harvest  earlier  than  any  of  the  spring-sown 
varieties.  Although  it  is  a hardy  kind,  it  is  so  liable  to  be  damaged  by  frost 
that  it  is  not  commonly  grown. 

Peas  are  not  usually  grown  as  a regular  crop  of  the  rotation.  When 
taken,  they  perhaps  most  frequently  occupy  the  place  given  to  clover,  but 
occasionally  are  grown  where  turnips  would  have  followed. 

They  are  specially  adapted  for  cultivation  on  poor  calcareous  soils,  in 
limestone  and  chalk  areas  of  the  south  of  England.  They  will  do  well 
also  on  sandy  and  gravelly  soils,  if  a fair  amount  of  lime  is  present.  On  wet 
clays  and  peaty  land  the  crop  does  not  succeed,  the  straw  rotting  at  the 
base,  and  the  flowers  becoming  “ blind  ” or  refusing  to  set  seed. 

Being  of  delicate  constitution  and  natives  of  southern  Europe,  peas 
do  best  on  warm  soils  with  a favourable  aspect. 

The  seed  should  be  drilled  at  the  rate  of  2J  to  3 bushels  per  acre  in 
rows  12  to  16  inches  apart  and  2 to  3 inches  deep. 

On  land  where  the  soil  is  somewhat  stiff  a mixture  in  the  proportion 
of  IJ  bushel  of  peas  to  2J  bushels  of  beans  is  sown,  the  bean  stems 
helping  to  keep  the  haulm  of  the  peas  off  the  damp  ground,  and  assisting 
the  free  access  of  air  and  light  to  the  crop. 

The  land  should  be  in  good  friable  condition,  free  from  weeds,  and  the 
hoe  should  be  kept  going  until  the  trailing  stems  of  the  plant  cover  the 
ground. 

Late  varieties  may  be  sown  as  early  as  January,  but  there  is  risk  of 
seedlings  being  damaged  by  frost.  February  and  early  March  are  more 
suitable  dates  for  the  sowing  of  peas. 

The  winter  variety  is  generally  drilled  in  October  or  ^November. 

The  crop  needs  very  little  nitrogenous  manure.  In  fact,  where  much 
dung  is  used  or  where  the  land  is  in  rich  condition,  especially  in  dampish 
situations,  the  haulm  grows  to  great  length,  but  little  or  no  seed  is  obtained 
under  these  conditions. 

Nitrogen  is  collected  from  the  air  by  the  nodule  bacteria  in  the  roots. 
Phosphatic  manures,  such  as  bones  and  superphosphate,  and  kainit  or 
other  fertilisers  containing  potash,  have  a very  beneficial  influence  on  the 
pea  crop. 

The  crop  is  ready  for  harvesting  when  the  lower  pods  and  straw  turn  a 
brown  colour. 

The  early  varieties  of  peas  are  generally  ready  by  the  middle  of  July, 
when  the  reaping  is  done  by  means  of  the  pea  hook,  a slightly  curved  sickle - 
like  tool  with  a shortish  blade.  The  haulm  is  cut  and  rolled  into  a bundle 
or  “ wad,”  which  the  reaper  pushes  back  a few  feet  so  as  to  ensure 
that  all  the  tangled  stems  of  the  plants  are  severed.  The  “ wads  ” are 
turned  over  frequently,  and  after  a week  or  ten  days  are  ready  to  be 
stacked. 

Unless  care  is  exercised  in  handling  the  crop,  much  seed  is  lost  or  left 
on  the  ground,  especially  so  if  the  weather  be  showery  with  intervals 
of  hot  sun,  when  the  pods  open  very  easily. 

The  yield  of  seed  is  very  uncertain,  only  about  one  crop  in  three  being 
really  good.  It  is  very  much  influenced  by  the  season  and  the  state  of 
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the  soil  in  regard  to  manure  and  water  supply.  Under  favourable 
conditions,  30  to  40  bushels  of  peas  are  obtained,  and  about  25  cwt.  of 
straw  per  acre. 

Peas  and  pea-meal  are  among  the  most  nutritious  of  all  farm  foods, 
containing  an  average  of  20  per  cent,  of  albuminoids,  54  per  cent,  of 
soluble  carbohydrates,  chiefly  starch,  and  5-|-  of  fibre. 

The  haulm  when  harvested  in  good  condition  without  being  subjected 
to  heavy  rains  is  excellent  fodder  for  all  kinds  of  farm  stock. 

The  average  composition  of  pea  haulm  is  about  8 to  10  per  cent,  of 
albuminoids,  32  per  cent,  of  soluble  carbohydrates,  and  35  to  38  of 
fibre. 


Peat  Moss. — The  exhaustless  supplies  of  peat  in  this  country  and 
Ireland,  as  well  as  in  all  the  central  and  northern  countries  of  Europe, 
naturally  suggest  inquiries  as  to  its  uses.  These  are  various,  from  its 
widespread  employment  as  fuel,  to  suggestions  for  extracting  oil,  and  even 
alcohol  from  it  by  distillation.  It  is  largely  used  for  litter,  and  is 
admirably  suited  for  the  purpose,  and  is  very  useful  as  an  absorbent  of 
ammonia.  The  chief  interest  centres  around  its  manurial  properties,  which 
are  partly  inherent  in  itself  and  partly  dependent  upon  its  porosity  and 
consequent  absorbent  power.  It  is  largely  employed  by  poultry  fanciers,  in 
stables  and  in  kennels,  in  preference  to  straw,  as  more  portable  and  in  the 
end  cheaper.  On  farms  it  finds  a serious  rival  in  straw  on  account  of  its 
being  to  a great  degree  a waste  product,  which  occurs  on  corn-growing 
farms  in  superabundance.  Whenever  straw  is  a drug  on  the  market,  and 
wherever  farms  are  distant  from  a railway,  it  will  be  used  in  preference 
to  peat  or  any  other  source  of  litter,  but  in  suburban  districts,  where 
straw  is  dear  and  always  saleable,  much  may  be  said  in  favour  of  peat 
moss. 

Comparing  it  with  straw,  its  absorbent  powers  towards  water  are  very 
superior,  as  it  takes  up  ten  times  its  own  weight  of  moisture,  while  straw  is 
saturated  with  three  times  its  weight.  In  power  of  absorbing  and  retaining 
volatile  ammonia,  it  is  also  superior  to  straw,  insomuch  that  a sprinkling  of 
finely  divided  peat  has  been  recommended  as  an  addition  to  farmyard 
manure.  The  custom  of  coating  manure  heaps  with  peat  dug  from  moors 
is  also  an  illustration  of  its  value  in  this  respect.  The  actual  composition 
of  peat  places  it  in  a superior  position  to  straw,  as  it  in  many  cases  contains 
from  2 to  4 or  even  5 per  cent,  of  nitrogen,  whereas  straw  only  contains 
about  0‘5  per  cent.  Dr.  Bernard  Dyer  has  shown  that  stable  manure  made 
with  peat  moss  litter  is  considerably  richer  than  that  made  from  straw,  and 
his  figures  are  so  instructive  that  we  subjoin  them  ; — 


Stable  Manure  made  respectively  from 

Peat  Moss  Litter. 

Wheat  Straw. 

Total  nitrogen 

0-88 

0-61 

Equal  to  ammonia  . 

1-07 

0-74 

Phosphoric  acid 

0-37 

0*43 

Potash  .... 

1-02 

0-59 
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Pedigree  Seeds. — See  Seeds. 


Perennial  Rye- Grass.— /See  Eye-Grass. 


Pericarditis. — Pericarditis,  or  inflammation  of  the  pericardium 
or  membrane  enveloping  the  heart  and  forming  the  sac  in  which  it  is  con- 
tained, may  occur  in  any  of  the  domesticated  animals,  and  under  a variety 
of  circumstances.  It  is,  however,  more  commonly  met  with  in  cattle  than 
in  animals  of  other  species,  and  then  under  special  circumstances. 

The  changes  in  the  membrane  are  in  all  cases  associated  with  the 
entrance  of  bacteria,  and  inflammations  are  named  according  to  the 
media  by  which  bacteria  gain  access,  “ idiopathic  ” or  “ traumatic  ” 
pericarditis.  The  former  term  may  be  taken  to  imply  that  the  channel 
by  which  bacteria  enter  is  not  appreciable,  and  the  latter  that  a wound 
through  which  they  have  passed  to  the  affected  part  is  discoverable.  It  is 
probable  that  the  cause  may  be  introduced  by  the  circulating  blood,  by 
the  lymphatics,  i.e.  by  extension  from  pleurisy,  etc.  The  tubercle  bacillus 
extends  to  the  membrane,  in  this  way  producing  tuberculous  pericarditis. 
Pigs  and  horses  are  affected  by  different  bacteria.  Indeed,  the  pericardium 
as  well  as  other  parts  of  the  body  may  be  invaded  by  any  germs  of  disease 
distributed  by  the  blood  stream. 

Traumatic  pericarditis  of  cattle  is,  however,  by  far  the  more  common 
and  interesting  form.  It  is  always  associated  with  a wound,  which  admits 
of  the  passage  of  putrefactive  bacteria.  Such  wounds  are  caused  by  sharp, 
usually  metallic  bodies,  which  have  been  swallowed  and  have  passed 
through  the  walls  of  one  of  the  stomachs,  usually  the  second,  and  the 
diaphragm  midriff  or  skirt  into  the  pericardium.  According  to  some 
authorities,  sharp  articles  may  penetrate  the  oesophagus  (gullet),  and  so  get 
to  the  situation.  Though,  strictly  speaking,  if  the  pericardium  were 
injured  by  a wound  puncturing  the  chest  walls,  this  condition  would  be 
traumatic,  but  such  matters  are  not  usually  included  under  the  head 
traumatic  pericarditis  of  cattle. 

It  is  well  known  to  be  a fairly  common  habit  of  cattle,  and  one  very 
marked  in  some  individuals,  to  pick  up  and  swallow  hard  indigestible 
substances  of  various  kinds.  The  acquisition  and  development  of  the 
habit  is  greatly  favoured  by  opportunity,  and  in  practice  the  condition 
we  are  now  describing  is  much  more  frequently  found  among  cows  than 
other  cattle,  probably  for  the  reason  that  cows  are  much  more  commonly 
about  the  roads,  homesteads,  refuse  heaps,  etc.  It  is,  however,  not  by 
any  means  always  that  the  swallowing  of  sharp  articles  is  due  to  special 
habit,  for  if  matters  of  the  kind  are  spread  over  pastures  with  town  or 
other  manure,  they  may  be  taken  in  the  ordinary  way  of  feeding. 

Pieces  of  wire,  nails,  needles,  or  hairpins  are  perhaps  more  commonly  the 
causes  of  the  mischief,  but  any  sharp  body  swallowed  may  be.  We  have 
met  with  a large  part  of  the  hand  side  of  a file.  In  the  second  or  honeycomb 
stomach  pieces  of  metal  and  other  heavy  indigestible  bodies  are  found 
under  ordinary  circumstances.  It  is  supposed  their  course  to  this  stomach 
is  determined  by  their  weight,  and  that  by  the  movements  of  the  walls  of 
the  belly  and  of  the  chest  they  are  gradually  pressed  through  the  stomach 
and  towards  the  heart,  and  sometimes  into  it.  At  post-mortem  examination 
the  course  can  occasionally  be  traced.  The  penetrating  article  carries  with 
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it  from  the  stomach  bacteria  which  ordinarily  cause  putrefaction.  Inflam- 
mation is  set  up,  and  there  is  usually  much  stinking  matter  formed,  of 
which  as  much  as  two  gallons  have  been  found,  and  the  membrane  lining 
the  heart  is  much  thickened.  Generally  a careful  search  reveals  the 
offending  sharp  piece  of  metal,  but  this  is  sometimes  small  and  so  over- 
looked. 

The  symptoms  of  traumatic  'pericarditis  may  vary  widely  in  different 
cases,  in  fact  no  two  cases  are  precisely  alike  in  all  respects,  though  in 
many  instances  it  has  been  observed  that  some  time  previous  to  their 
occurrence  the  animal  had  shown  signs  of  indigestion,  colicky  pains,  dis- 
tension of  the  paunch  with  gas,  and  irregular  appetite.  This  is  supposed  to 
represent  the  period  when  the  sharp  body  was  piercing  the  wall  of  the 
stomach  and  causing  pain.  The  effect  of  inflammation  of  the  pericardium 
is  pain,  pressure  on  the  heart,  large  veins  and  lungs,  and  poisoning  of  the 
blood.  The  pain  is  often  intense,  causing  the  subject  to  be  disinclined 
to  move,  the  muscles  about  the  forepart  of  the  body  to  quiver.  Sometimes 
the  animal  may  persistenly  lie  grunting  or  moaning,  and  appear  to  be 
paralysed  or  to  be  injured  somewhere,  as  it  is  often  difficult  to  get  the 
animal  to  rise.  Pressure  over  the  chest  walls  behind  the  elbow  may 
intensify  the  pain. 

The  pressure  exercised  by  the  inflammatory  products  on  the  heart  and 
lungs  makes  breathing  difficult.  It  is  very  hurried,  sometimes  laboured,  the 
animal  standing  with  outstretched  neck,  open  mouth,  and  heaving  flanks. 
The  jugular  veins  may  pulsate,  and  swellings  appear  at  the  dew-lap  and 
elsewhere.  The  systemic  disturbance  is  marked,  appetite  lost,  temperature 
elevated.  In  some  cases  the  sounds  of  the  heart-beat  may  be  very  loud, 
and  heard  without  applying  the  ear  to  the  chest  wall.  Occasionally  an  abscess 
forms  and  points  on  the  outside  of  the  ribs  above  the  elbow,  and  these  are 
records  of  the  offending  piece  of  wire,  etc.,  having  worked  to  the  outer  world 
between  the  ribs.  The  foregoing  symptoms,  or  rather  some  of  them,  are 
present  in  a great  many  cases,  but  there  is  no  regular  sequence  or  degree 
of  severity  of  any,  and  without  some  history  there  may  be  little  that  is 
distinctive  to  the  ordinary  observer.  The  expert  is  often,  after  taking 
cognisance  of  the  history  of  the  case,  and  all  the  symptoms  manifested,  able 
to  make  correct  diagnosis.  Unfortunately  his  services  are  of  little  value 
except  to  indicate  that  slaughter  is  econominal,  as  curative  treatment  is  not 
likely  to  prove  effectual. 

Preventive  measures  are  such  as  will  avert  the  chance  of  swallowing 
sharp  metallic  bodies.  A single  case  occasionally  may  be  regarded  as  an 
accident,  but  when  several  cases  occur  within  a short  period,  it  may  be 
taken  that  there  is  some  special  exposure  to  risk.  We  have  known  town 
and  other  refuse  spread  on  pastures  to  bring  with  it  wire,  nails,  etc.,  the 
fact  that  cows  lingering  around  places  where  carpentering  was  going  on,  or 
about  the  refuse  of  a smith’s  shop,  to  predispose  them  to  become  the  subjects 
of  the  affection. 

Dropsy  of  the  pericardium  or  water  about  the  heart  is  not  uncommon  in 
sheep  and  pigs  in  certain  forms  of  bacterial  infection  and  blood  poisoning ; 
under  such  circumstances,  the  liquid  in  the  heart  sac  may  he  stained  red 
with  the  colouring  matter  of  the  blood  or  actual  blood,  when  the  condition 
is  called  “ blood  about  the  heart.” 


Peruvian  Guano.— >See  Guano. 
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Petrol  Engines.— /See  Oil  Engines. 


PhOSphatiC  ivianures. — Phosphate — mostly  in  the  form  of 
phosphate  of  lime — is  an  essential  element  of  plant  food.  Phosphate,  there- 
fore, invariably  forms  a constituent  of  every  well-balanced  manure  for  any 
and  every  crop.  It  is  especially  important  in  the  manuring  of  root  crops, 
so  that  any  attempt  to  reduce  or  omit  the  quantity  of  phosphate  in  the 
manuring  of  roots  will  inevitably  result  in  a large  reduction  of  crop.  The 
main  sources  of  phosphates  are  bones,  basic  slag,  and  phosphatic  rocks. 
Bone  manures  have  been  already  dealt  with  under  their  proper  heading 
{see  Bone  Manure,  also  Dissolved  Bones).  Basic  slag  has  also  been  dealt 
with  under  its  proper  heading  {see  Basic  Slag).  Phosphatic  rocks  occur  in 
numerous  parts  of  the  world,  and  are  supposed  to  be  the  fossilised  remains 
and  dung  of  extinct  animals^.  When  ground  to  a fine  state  of  division, 
the  phosphate  in  these  rocks  can  be  successfully  used  as  a fertiliser.  But 
ground  phosphate  is  slow  in  its  action,  and  as  every  crop — the  root  crop 
in  particular — requires  a phosphate  which  is  readily  available  in  order  to 
encourage  an  early  and  steady  growth,  the  rock  phosphate  is  generally  dis- 
solved in  sulphuric  acid  to  produce  superphosphate  {see  Superphosphate). 
For  further  information  on  this  subject  the  reader  is  referred  to  the  articles 
on  Apatite  and  Coprolites,  also  to  the  articles  on  Guano  and  Farmyard 
Manure,  and  to  the  article  on  the  Manuring  of  Crops. 
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The  mode  of  action  of  the  various  parts  of  the  body  may  best  be 
studied  by  considering  the  structure  and  the  activities  of  the  textures  or 
tissues  of  which  the  body  is  built  up. 


A.  The  Tissues. 

The  body  of  all  animals  with  a back  bone  (vertebrata)  is  made  up  of 
structures  or  tissues  which  support,  bind  together,  protect,  and  maintain  the 
nourishment  of  the  body  (the  vegetative  tissues),  and  of  muscle  and  nerve 
(the  master  tissues)  through  which  the  body  can  be  acted  upon  by  its 
surroundings  and  can  again  react  upon  these  surroundings. 
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All  these  tissues  are  formed  from  a single  living  unit  or  cell  (the  ovum 
or  egg),  which  by  dividing  and  subdividing  forms  the  myriads  of  cells 

which  build  up  the  body.  These 
cells  are  very  small — only  about 
from  :goVo  lo  inch  in  dia- 
meter. Each  consists  of  a mass 
of  soft  jelly-like  living  matter 
(protoplasm)  in  which  various 
bodies  may  be  included  (Fig.  1, 
C V P),  and  with  a more  or  less 
solid  spherical  central  body  (the 
nucleus),  E F G H,  in  its  interior. 
The  nucleus  plays  an  important 
part  in  the  nourishing  of  the  cell, 
and  before  the  cell  divides  to 
form  two  new  cells  the  nucleus 
first  undergoes  division. 


A.  Vegetative  Tissues. 

These  tissues  have  to  do 
simply  with  the  covering,  sup- 
porting, and  nourishing  of  the 
body. 

A.  Covering  Tissues  (£Jpi- 
thelium). — The  surface  of  the 
body  and  the  surfaces  of  all  the 
cavities  inside  the  body  are  covered  over  with  a layer  or  several  layers 
of  cells. 

Over  the  surface  of  the  skin  and  of  the  mouth,  gullet,  and  of  a part  of 
the  stomach  the  outer  layers  of  these  cells  are  converted  into  horny  scales 
(Fig.  2).  In  the  windpipe  each  has  on  its 
free  margin  a set  of  hair-like  processes 
which  are  constantly  lashing  in  one  direction, 
and  thus  driving  foreign  matters  out  of  the 
air  passages  (Fig.  4).  Over  the  stomach 
and  gut  a single  layer  of  cells  has  for  its 
purpose  the  selecting  of  the  nourishing 
parts  of  the  food  and  the  passing  of  them 
on  to  the  blood  and  tissues  (Fig.  (3). 

Opening  into  the  mouth,  stomach,  and 
intestine  are  multitudes  of  little  sac-like 
structures,  the  glands,  lined  by  cells  which 


gullet. 


Fig.  1. — Diagram  of  a cell  enormously  magnified 
to  show  the  protoplasmic  substance  with  various 
bodies  (C  V P A)  included  in  it,  and  the  round 
central  nucleus  (E  F G H). 


Fig.  3. — Epithelium  of  the  gut  for  the 
taking  up  of  food. 


Fig.  4. — Epithelium  with  lashing 
hair-like  processes. 
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have  for  their  purpose  the  manufacture  of  the  digestive  juices  which 
prepare  the  food  for  absorption  and  use  (Fig.  5).  Thus  this  covering 
tissue  performs  several  different  functions. 


Fig.  5. — A simple  gland  lined  with  secreting  cells. 


B.  Supporting  and  Binding  Tissues. 

1.  Fibrous  Tissue. — Binding  the  deeper  parts  of  the  body  together  and 
forming  a padding  between  different  structures  is  a tissue  composed  of  strong 
fibres  formed  by  cells  (Fig.  6).  The  cells  may  persist  or  they  may,  die  after 
they  have  formed  fibres.  In  some  positions,  when  very  abundantly  supplied 
with  nourishment,  the  cells  manufacture  fat  in  their  interior.  Fatty  tissue 
is  produced  when  a number  of  cells  placed  together  act  in  this  way. 

2.  Gristle  or  cartilage  is  an  elastic  resistant  tissue  which,  in  the  embryo, 
precedes  the  bones,  and  which  persists  in  the  ears,  in  the  windpipe, 
in  the  front  part  of  the  ribs,  and 
in  some  less  important  situations  in 
adult  life. 

3.  Bone  is  the  great  supporting 
tissue.  It  consists  of  fibrous  tissue 
impregnated  with  lime  salts — chiefly 
the  phosphate  of  lime. 

The  bones  form  the  skeleton 
(Fig.  7).  In  domestic  animals  the 
stem  of  the  skeleton  is  a horizontal 
chain  of  bones  (the  vertebrae)  firmly 
bound  together  to  form  the  vertebral 
column  (E  F G H).  In  front  this  supports  the  series  of  bones  which 
constitute  the  skull  (A),  containing  the  cavity  in  which  the  brain  is  placed 
(the  cranial  cavity,  Fig.  11,  p.  221).  This  cavity  communicates  behind  with 
a canal  which  runs  down  the  upper  part  of  the  vertebral  column  and 
contains  a backward  continuation  of  the  brain  (the  spinal  cord). 

The  first  seven  vertebrae  (E)  behind  the  skull  have  no  bones  attached 
to  them,  and  they  constitute  the  neck.  The  next  eighteen  vertebrae  make 
up  the  dorsal  region  (F),  and  each  has  jointed  to  it  and  extending  down- 
wards from  it  on  each  side  a rib  (T),  and  these  ribs  being  joined  in  front 
by  a piece  of  gristle  to  a central  bone  (the  sternum)  surround  a cavity 
(the  chest  or  thorax).  The  thorax  is  slung  by  means  of  the  shoulder 
girdle  to  the  forelimbs. 

Behind  the  dorsal  region  are  the  lumbar  vertebrae  (G)  without  ribs,  and 
these  terminate  behind  in  several  vertebrae  fused  together  (the  sacrum),  to 


Fig.  6. — Some  fibres  of  fibrous  tissue, 
highly  magnified. 
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which  is  jointed  a bony  arch  (the  pelvis)  (V),  by  which  the  body  is  slung 
upon  the  hind  limbs. 


Fig.  7. — Skeleton  of  the  horse  formed  of  the  various  bones. 
Explanation  of  Fig.  7. 


A.  Temporal  fossa. 

B.  Inferior  maxilla. 

C.  Atlas. 

D.  Dentata. 

E.  Cervical  vertebrae. 

F.  Dorsal  do. 

G.  Lumbar  do. 

H.  Sacral  do. 

I.  Coccygeal  do. 

J.  Scapula. 

K.  Humerus. 

L.  Radius. 

L'.  Ulna. 

M.  Carpus. 

N.  Trapezium. 

O.  Metacarpus. 

P.  h.  Os  suti'raginis. 

Q.  c.  Sesamoids. 

R.  d.  Os  coronae. 

S.  e.  Os  pedis. 

T T.  Ribs. 

U.  Ilium. 

V.  Femur. 

X.  Patella. 

Y.  Tibia. 
y.  Fibula. 


Z.  Tarsus. 
a.  Metatarsus. 

/.  Ligamentum  nuchae,  funicular  portion. 
Lamellar  portion. 

1.  Zy’goma. 

2.  Orbital  fossa. 

3.  Nasal  peak. 

4.  Incisor  teeth. 

4'.  Canine  teeth. 

5.  Molar  teeth. 

6.  External  humeral  trochanter. 

7 7.  Scapular  fossae. 

8.  Coracoid  apophysis. 

9.  Cartilage  of  prolongation. 

10.  Deltoid  ridge,  and  external  tuber- 

osity. 

11.  Olecranon. 

12.  Costal  cartilages. 

13.  Anterior  iliac  spine. 

14.  Ischium. 

15.  Trochanter  major. 

1 6.  Trochanter  minor. 

18.  Anterior  tibial  tuberosity. 

19.  Calcaneum. 

20  20.  Small  metacarpal  and  metatarsal,  or 
splint  bones. 
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Mastee  Tissues. 

These  are  the  tissues  through  which  the  animal  is  acted  upon  by  its 
surroundings  and  reacts  upon  them. 

Muscle  consists  of  specially  developed,  much  elongated  cells  which  form 
fibres  (Fig.  8),  and  these  fibres,  being  joined  to  one  another,  form  the  fieshy 
masses  or  muscles  of  the  body. 

The  muscles  which  move  the 
bones  upon  one  another  (Fig.  9), 
and  thus  bring  about  movements 
of  the  head,  trunk,  and  limbs, 
are  different  in  structure  and  are 
more  directly  connected  with  the 
nervous  system  than  the  muscles 
of  the  internal  organs.  This  is 
because  a more  direct  response 
is  required  from  the  muscles  moving  the  limbs,  etc.  Muscle  is  the  most 
abundant  tissue,  it  is  the  most  active  tissue  and  it  is  the  tissue  in  which 
the  most  extensive  chemical  changes  go  on. 

Muscle  acts  by  contracting  or  shortening  and  by  thus  causing  move- 
ment of  the  structures  to  which  it  is  attached.  These  movements  may  be 
performed  against  resistance,  and  thus  mechanical  work  is  done.  The 
work  done  is  measured  by  the  resistance  overcome,  e.g.,  the  weight  lifted 
against  gravity,  multiplied  by  the  distance  through  which  it  is  moved,  e.g., 
by  the  extent  of  the  lift.  The  unit  generally  used  for  the  measurement 
of  muscular  work  is  the  kilogram-meter,  i.e.  the  work  done  in  lifting  a 
kilogram — about  2 lb. — through  one  meter — about  3 feet.  The  work-doing 
power  of  a muscle  depends  primarily  upon  its  thickness,  which  determines 
the  force  of  contraction,  and  upon  its  length,  which  determines  the  extent 
of  contraction  or  lift. 

For  the  performance  of  such  work  energy  must  be  evolved.  In  muscle 
as  in  other  machines,  all  the  energy  liberated  is  not  available  for  the 
production  of  mechanical  work — a large  part  is  lost  as  heat,  and  the  heat 
evolved  by  the  muscles  keeps  the  temperature  of  warm-blooded  animals 
very  many  degrees  higher  than  that  of  the  surrounding  atmosphere. 

The  energy  evolved  by  muscle  comes  from  the  food.  This  consists  of 
complex  substances  which  are  burned  up  in  the  muscles,  much  in  the  same 
way  as  coals  are  burned  in  the  furnace  of  an  engine.  By  this  combustion 
the  energy  of  the  food  constituents  is  set  free. 

It  is  possible  to  determine  the  stored  energy  in  any  food-stuff  by 
burning  it  outside  the  body  and  ascertaining  the  amount  of  heat  which 
is  evolved.  This  is  done  by  finding  the  extent  to  which  a given  volume 
of  water — say  1 kilogram — is  heated,  and  the  heat  unit  most  generally 
employed  is  the  heat  required  to  raise  1 kilogram  of  water  through 
1°  C.  This  is  called  the  Calorie,  and  1 Calorie  is  equivalent  to  424 
kilogram-meters.  Thus,  if  the  energy  is  determined  in  heat  units  it  is 
possible  to  calculate  the  equivalent  amount  of  energy  in  any  other 
form,  such  as  mechanical  work.  If  we  calculate  the  amount  of  energy 
which  an  animal  takes  in  its  food  and  the  amount  of  mechanical  work 
it  does,  we  can  determine  by  difference  the  amount  of  energy  evolved 
as  heat. 

In  this  way  it  has  been  found  that  under  the  most  favourable 
conditions  about  one-third  of  the  energy  of  the  muscles  is  available  for 
mechanical  work — two-thirds  is  lost  as  heat.  But  under  ordinary  condi- 
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tions  the  return  is  very  much  smaller,  and  if  no  external  work  is  being 
done,  all  the  energy  of  the  muscle  is  given  off  as  heat. 


another  are  produced. 


Explanation  of  Fig.  9. 


1.  Abdiicens. 

2.  Retralientes  muscles. 

2'.  Attollens  maximus. 

2".  Attollens  anticiis. 

3.  Temporalis. 

4.  Nasalis  longus. 

5.  Orbicularis  palpebrarum. 

6.  Levator  labii  superioris  alseqiie 

nasi. 

7.  Dilatator  naris  lateralis. 

8.  Orbicularis  oris. 

9.  Zygomaticus. 

9'.  Buccinator. 

10.  Depressor  labii  inferioris. 

11.  Masseter. 

12.  Levator  humeri. 

13.  Trapezius  cervicalis. 

14.  Trapezius  dorsalis. 

15.  Latissimus  dorsi. 

18.  Pectoralis  parvus. 

19.  Pectoralis  magnus. 

20.  Sterno-maxillaris. 

23.  Subscapulo-hyoideus. 

24.  Antea-spinatus. 

25.  Teres  externus. 

26.  Postea-spinatus 


30.  Caput  medium  \of  the  triceps. 

31.  Caput  magnum  / extensor  brachii. 

33.  Extensor  metacarpi  magnus. 

34.  Humeralis  obliquus. 

35.  Extensor  pedis. 

36.  Flexor  metacarpi  externus  and  niedius, 

37.  Flexor  metacarpi  internus. 

46.  Cervicall  , 

47.  Dorsal  magnus. 

48.  Rhomboideus  longus. 

49.  Superficialis  costarum. 

50.  Splenius. 

52.  Intercostales. 

54.  Tensor  fascite  latse. 

55.  Triceps  abductor  femoris. 

56.  Gluteus  externus. 

61.  Biceps  rotator  tibialis. 

62.  Rectus  femoris. 

63.  Vastus  externus. 

65.  Gastrocnemius. 

68.  Flexor  pedis  perforans. 

69.  Peroneus. 

70.  Extensor  pedis. 

71.  Flexor  metatarsi. 

72.  Flexor  pedis  accessorius. 

74.  Obliquus  abdominis  externus. 
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Muscle,  in  fact,  is  the  great  energy-liberating  tissue  of  the  body,  and  it 
liberates  energy  by  breaking  down  and  burning  in  its  substance  the 
food  constituents.  It  is  to  supply  energy  to  muscle  that  a dog  or  horse 
is  fed;  it  is  to  supply  the  energy  that  the  food  is  digested  and  the 
digested  products  sent  throughout  the  body  in  the  blood  and  lymph.  It 
is  to  supply  the  oxygen  necessary  for  the  combustion  of  the  food  material 
in  the  liberation  of  energy  that  oxygen  is  breathed  in  the  air  and  that  the 
blood  containing  this  oxygen  and  the  nutritious  material  is  pumped  through 
the  body  in  the  blood  vessels  by  the  heart,  and  it  is  to  get  rid  of  the  waste 
products  of  this  extensive  combustion  in  muscle  that  the  kidneys  and  other 
organs  of  excretion  exist. 


Nerve. 

The  nervous  tissue  constitutes  the  brain  and  spinal  cord  and  the  nerves 
which  pass  between  these  and  the  various  structures  which  can  be  acted 
upon  from  without,  such  as  the  eye,  and  the  various  structures,  such  as 
muscles,  which  enable  the  animal  to  react. 

The  nervous  system  is  built  up  of  a series  of  cells  with  very  long 
processes  or  fibres  coming  off  from  them  and  coursing  throughout  the 
body.  These  are  called  neurons,  and  they  may  be  divided  into  two  sets, 
i.e.  those  which  are  acted  upon  from  without  and  carry  messages  to  the 
central  nerve  stations — ingoing  neurons  \ and  those  which  carry  messages 
from  the  central  nervous  system  to  the  reacting  structures — outgoing 
neurons.  The  ingoing  neurons  are  not  directly  connected  with  the  out- 
going neurons,  but  simply  come  into  close  relationship  with  them  by  means 


Fig.  10. — Diagram  to  show  how  ingoing  neurons  are  connected  by  synapses 
with  outgoing  neurons,  so  that  when  ingoing  neurons  are  thrown  into 
action  they  set  up  action  in  the  outgoing  neurons.  A,  an  ingoing, 
and  B,  an  outgoing  neuron. 


of  a number  of  delicate  branching  processes.  This  form  of  connection  is 
called  a synapsis  (Fig.  10). 

The  ingoing  neurons  are  each  modified  at  the  outer  end  to  be 
specially  acted  upon  by  particular  kinds  of  change  in  the  surround- 
ings of  the  body.  When  one  of  these  ingoing  neurons  is  acted  upon,  it 
is  thrown  into  action  (stimulated),  and  the  activity  may  be  transmitted 
to  other  neurons,  either  without  the  animal  being  made  aware  of  it,  or 
along  with  some  change  in  the  consciousness  called  a sensation,  and  may 
give  rise  to  some  definite  reaction.  The  various  kinds  of  sensation  depend 
upon  the  particular  ingoing  neuron  stimulated, — thus,  if  those  coming 
from  the  eye  are  stimulated  in  any  way,  a sensation  of  vision  is  always 
produced. 

The  activity  of  an  outgoing  neuron  produced  by  the  stimulation  of 
an  ingoing  one  is  made  manifest  by  the  activity  of  the  structure  to  which 
it  goes.  Thus,  if  the  skin  of  the  sole  of  the  foot  be  touched,  the  ingoing 
neurons  are  stimulated — this  stimulus  passes  up  to  the  synapses  in  the 
spinal  cord,  and  the  nemrons  passing  out  to  the  muscles  of  the  leg  are 
thrown  into  action,  and  their  activity  is  made  manifest  by  the  contraction 
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of  the  muscles  and  the  drawing  up  of  the  leg.  This  is  known  as  reflex 
action. 

The  central  nervous  system,  in  which  the  chief  synapses  are  situated, 
consists  of — 

1.  The  great  brain  or  cerebrum,  composed  of  two  halves,  united  together 
by  strong  bands  of  fibres  (Fig.  11  and  12  a-a).  The  outer  layer  is  grey, 
and  is  thrown  into  large  and  small  folds  (the  lobes  and  convolutions). 

2.  The  small  brain  or  cerebellum  {d-d-d)  placed  behind  this. 

3.  The  central  core  of  the  brain  consisting  of  (a)  two  main  masses  of  grey 
matter  placed  at  the  base  of  each  cerebral  hemisphere ; (h)  the  supporting 
legs  of  each  hemisphere  {a-a) ; and  (c)  the  lower  brain  or  medulla  oblongata, 
{i.k.L)  the  upper  part  of  which  is  encircled  below  by  a band  of  fibres 
uniting  the  two  sides  of  the  cerebellum,  and  known  as  the  bridge  or 
pons  {g). 

4.  The  spinal  cord,  a prolongation  downwards  from  the  medulla  in  the 
spinal  canal  consisting  of  two  lateral  halves  joined  together  (A). 


Fig.  11. — Brain  of  the  horse  seen 
from  below.  (See  text.) 


Fig.  12. — Brain  of  the  horse  seen 
from  above.  (See  text.) 


The  synapses  are  chiefly  situated  in  the  grey  matter  of  the  central 
nervous  system.  In  the  cord  this  grey  matter  is  placed  towards  the 
central  part,  but  in  the  brain  it  is  placed  on  the  surface  as  a bark  or  cortex. 
The  white  colour  of  the  rest  of  the  brain  and  cord  and  of  the  neurons 
generally  is  due  to  the  neurons  processes  having  a fatty  sheath. 

The  neurons  are  arranged  in  the  central  nervous  system  in  three  chains 
or  arcs — one  in  the  spinal  cord,  one  in  the  great  brain,  and  one  in  the 
lesser  brain,  and  these  two  higher  arcs  control  the  action  of  the  spinal  arc 
(Fig.  13).  This  controlling  action  is  seen  when,  for  example,  the  sight  of 
our  surroundings  causes  a message  to  be  sent  down  from  the  brain  to 
the  spinal  cord  to  check  the  drawing  up  of  the  leg  when  the  sole  is 
tickled. 


The  special  endings  of  neurons  by  the  stimulation  of  which  different 
kinds  of  change  produce  their  particular  reactions  may  be  classified  into — 

1.  Those  acted  on  from  without  the  animal. 

2.  Those  acted  on  from  within  the  animal. 

3.  Those  acted  on  by  changes  occurring  in  the  tissues  of  the  animal. 
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Mechanisms  acted  on  from  without. — (1)  The  most  fundamental  of 
these  is  the  mechanism  which  is  stimulated  by  the  contact  of  gross 
matter — by  pressure.  It  is  the  action  of  this  which  is  accompanied 
by  what  we  call  the  sense  of  touch.  The  structures  acted  upon  are 


Fig.  13. — Diagram  to  show  the  arrangement  of  the  three  arcs  of  neurons 
which  make  up  the  nervous  system.  A B,  the  spinal  arc  ; E F,  the 
cerebellar  arc  ; and  0 D,  the  cerebral  arc. 


the  branched  naked  ends  of  neurons  enclosed  in  a fibrous  capsule 
(Fig.  14). 

(2)  Of  equal  importance  is  the  mechanism  called  into  action  by 
injurious  stimulation.  This  generally  leads  to  a reflex  withdrawal  of 
the  part  acted  upon,  and  sometimes  to  defensive  movements,  and  these 
phenomena  are  usually  accompanied  by  a sensation  of  pain. 

(3)  Other  neurons  exist  in  the  skin,  which  are  stimulated,  one  set  by 
the  addition  of  heat  to  the  body,  another 
set  by  the  withdrawal  of  heat  from  the  body. 

The  activity  of  these  neurons  is  accompanied 
by  sensations  of  heat  and  cold.  When  the 
skin  is  exposed  to  very  high  and  very  low 
temperatures,  the  neurons,  stimulated  by 
hurtful  agents,  are  acted  upon  and  the 
characteristic  reflex  movements  with  the 
accompanying  sensation  of  pain  are  evolved. 

(4)  In  the  lining  membranes  of  the  mouth 
are  the  termination  of  special  neurons  which 
are  stimulated  by  different  chemical  sub- 
stances, the  action  of  which  leads  the  animal  to 
swallow  certain  things  as  food,  and  causes  it 
to  expel  other  things  which  are  noxious.  The 
activity  of  this  mechanism  is  accompanied  by 
sensations  of  taste . 

These  four  types  of  neuron  are  all  acted 
upon  by  changes  close  to  the  body,  and  their  reactions  are  largely 
brought  about  through  the  spinal  cord  and  medulla  oblongata. 

But  it  is  a great  advantage  to  the  animal  to  be  warned  of  the  condition 
of  its  surroundings  before  it  comes  in  direct  contact  with  them.  For  this 
purpose  a series  of  nerve  mechanisms  have  been  developed  which  are  acted 
upon  by  changes  initiated  at  a distance,  c.g.,  by  volatile  particles  in  the 
air,  and  by  waves  of  air  or  waves  of  ether. 


Fig.  14. — Nerve  ending  from  near 
the  surface  of  the  body  acted  on 
from  outside. 
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(5)  In  the  nose,  special  terminations  exist  which  are  acted  on  by 
volatile  particles  to  induce  movements  in  the  animal  towards  its  food, 
or  movements  away  from  a source  of  danger,  and  the  activity  of  this 
mechanism  is  accompanied  by  sensations  of  smell. 

(6)  In  the  ear  are  other  terminations  of  neurons  which  are  stimulated 

by  the  waves  of  air 
which  physicists  Call 
sound  waves.  These  ter- 
minations project  into  a 
little  bag  of  fluid — the 
membranous  internal 
ear — which  is  embedded 
in  a cavity  in  the  side 
of  the  skull  (Fig.  15,  v). 
To  enable  the  vibrations 
of  air  to  act  upon  them, 
the  alternate  compres- 
sion and  rarefaction  of 
the  air  must  be  con- 
verted into  alternate 
compression  and  rare- 
faction of  the  fluid  of 
the  internal  ear.  To 

overcome  this  mechanical  difficulty,  a mechanism,  consisting  of  a membrane 
{Ty)  upon  which  the  air  waves  impinge  and  set  vibrating,  is  connected  by  a 
little  chain  of  three  bones  {m.i.s.)  with  a hole  in  the  side  of  the  internal  ear 
(/.o),  so  that  each  time  the  membrane  or  drum  moves  in,  the  end  of  the  chain 
of  bones  is  pushed  into  the  internal  ear  and  compresses  the  fluid  contained. 

This  mechanism  allows  the  loudness,  the 
pitch,  and  the  quality  of  sounds  to  produce 
different  effects,  and  thus  to  enable  different 
kinds  of  sound  to  produce  different  reactions. 

The  animal  may  be  warned  of  danger  or  led 
towards  its  prey  by  the  action  of  this 
mechanism,  and  its  action  is  accompanied 
by  sensations  of  sound.  Sometimes  the 
mechanism  is  thrown  into  action  by  other 
factors  besides  air  waves,  e.g.,  mechanical 
pressure  on  the  drum  may  cause  a sensation 
of  sound. 

(7)  The  most  highly  developed  mechan- 
ism, enabling  changes  from  a distance  to 
act  upon  the  animal,  is  to  be  found  in  the 
eye.  This  organ  (Fig.  16)  consists  of  a 
fibrous  case,  like  a photographic  camera, 
with  a sensitive  screen  {Bet.)  composed  of 
a series  of  terminations  of  neurons,  so 
arranged  behind  a lens  (Z),  that  light 
coming  from  different  directions  acts  upon  different  parts,  so  that  the 
effect  produced  is  determined  not  only  by  the  degree  of  illumination, 
but  also  by  the  source  from  which  it  comes.  In  this  way  the  degree 
of  illumination  and  the  direction  of  illumination  are  capable  of  pro- 
ducing different  modes  of  stimulation  and  different  reactions,  along 
with  which  visual  sensations  are  produced.  By  a comparison  of  such 


Fig.  16. — Section  through  the  eye 
to  show  the  fibrous  case,  Sd. ; the 
iris  D.P.  with  the  pupil,  and  be- 
hind this  the  lens  L.  Over  the 
back  of  the  eye  the  sensitive  screen 
Ret.  is  spread  out. 


ZnT. 


Fig.|15. — Diagram  of  the  ear.  ExM,  external  passage;  Ty, 
the  drum  ; m.i.s.,  chain  of  bones  ; f.o,  opening  into  the  in- 
ternal ear  ; v,  internal  ear  containing  membranous  sack. 
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sensations  with  tactile  and  other  sensations,  the  visual  sense  has  been 
educated,  so  that  in  most  of  the  higher  animals  it  gives  the  most  valuable 
information  as  to  the  surroundings.  In  some  of  the  lower  mammals,  e.g.  the 
mole  and  shrew  mouse,  the  visual  mechanism  is  poorly  developed  and  plays 
a small  part  in  directing  the  life  of  the  animal. 

Just  as  a photographic  camera  will  not  focus  near  and  far  objects  at 
the  same  time,  so  the  lens  of  the  eye  fails  to  focus  near  and  far  objects 
simultaneously.  The  lens  is  “ set  ” for  distant  vision,  but,  by  the  action  of 
a muscle  placed  within  the  eye,  it  can  be  made  more  bulging,  and  thus  near 
objects  are  brought  into  focus.  At  the  same  time  the  pupil  of  the  eye  con- 
tracts by  the  action  of  another  muscle.  The  degree  of  contraction  of  these 
muscles  gives  some  information  as  to  the  degree  of  proximity  to  the  eye 
of  any  object  looked  at. 

In  most  animals  each  eye  is  connected  with  the  opposite  side  of  the 
brain  by  the  optic  nerve,  and  each  eye  is  acted  upon  by  a separate  and 
distinct  set  of  objects  which  constitute  its  field  of  vision.  But  in  the  dog 
and  horse  the  two  eyes  can  be  directed  simultaneously  on  an  object  placed 
in  front  of  the  head,  and  the  fields  of  vision  are  then  made  to  overlap  one 

A 


Fig.  18. — To  show  the  slightly 
different  pictures  of  a prism 
formed  in  the  two  eyes  by 
which  the  idea  of  solidity  is 
obtained. 


Fig.  17. — Diagram,  to  show  the  combined  action  of  the 
two  eyes  in  man  so  that  the  fields  of  vision  overlap. 


another.  In  this  form  of  vision  slightly  different  images  are  produced 
in  the  two  eyes,  and  the  idea  of  contour  or  relief  in  the  object  looked  at  is 
secured  (Fig  18).  The  convergence  or  swinging  inwards  of  the  eyes  to  bring 
them  to  bear  upon  a single  object  is  brought  about  by  the  action  of  muscles, 
and  the  degree  of  contraction  by  these  muscles  gives  valuable  information 
as  to  the  proximity  of  objects. 

In  the  higher  apes  and  in  man,  the  eyes  are  directed  forward  (Fig.  17)  and 
habitually  act  together,  both  converging  on  one  object,  so  that  the  image 
of  that  object  falls  on  the  central  part  of  each,  and  it  is  in  these  animals 
that  the  most  information  as  to  the  surroundings  are  gained  through  the 
visual  mechanism.  They  alone  have  perfectly  developed  the  means  of 
determining  the  proximity  and  contour  of  objects  looked  at.  The  one  eye 
acts  along  with  the  other,  and  instead  of  all  the  fibres  for  one  going  to  the 
opposite  side  of  the  brain,  some  of  the  fibres  for  each  eye  pass  to  the  same 
side  of  the  brain,  so  that  on  each  side  of  the  brain  loth  eyes  are  represented. 

The  great  brain,  or  cerebrum,  is  developed  in  connection  with  (a)  the 
reception  o/and  (1)  reactions  to  the  stimuli  from  these  mechanisms  in  the 
nose,  ear,  and  eye,  etc.,  stimulated  from  a distance,  {a)  The  hind  part  is 
voi.,  Ill,  15 
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specially  connected  with  the  reception  of  stimuli  from  the  eyes,  a part 
further  forward  with  the  reception  of  stimuli  from  the  ear,  a part  above 
this  is  connected  with  the  reception  of  tactile  impressions,  and  a part  still 
further  forward  and  upon  the  inner  aspect  of  the  brain,  with  the  reception 
of  stimuli  from  the  organs  of  taste  and  smell. 

Since  it  is  essential  that  these  mechanisms  should  act  in  harmony  with 
the  mechanisms  connected  with  the  reactions  from  the  skin  (touch,  etc.), 
these  latter  are  connected  up  in  the  cerebrum  with  the  mechanisms  of  smell, 
taste,  sight,  and  hearing  (Fig.  13). 

(b)  A reacting  mechanism  exists  well  forward  on  the  surface  of  the 
cerebrum,  the  so-called  motor  region  of  the  brain,  by  the  reaction  of  which 
to  these  various  stimuli  appropriate  responses  of  the  muscles  are  brought 
about. 

The  activity  of  this  cerebral  mechanism  is  generally  accompanied  by 
changes  in  the  consciousness,  but  in  studying  the  action  of  the  mechanism 
from  the  physiological  standpoint  such  metaphysical  problems  as  the 
relationship  of  consciousness  to  action  may  be  left  on  one  side. 

Two  other  kinds  of  receiving  and  reacting  mechanisms  have  to  be 
considered. 

1.  Mechanisms  acted  on  from  within  the  animal ^ from  the  gullet, 
stomach,  gut,  etc.  These  are,  as  regards  the  living  tissues  of  the  body, 
outside,  but  from  their  situation  they  are  protected  against  changes  in  the 
outer  world.  Nevertheless,  in  the  walls  of  these  tubes  nerve  endings  develop 
which  are  acted  upon  by  changes  in  the  contents  of  the  cavities,  to  give  rise 
to  important  reactions.  Thus,  nocuous  substances  in  the  stomach  reflexly 
cause  vomiting,  and  similar  substances  in  the  gut  may  cause  increased 
action  and  diarrhoea.  Similarly  throughout  the  organs  connected  with  the 
circulation  of  the  blood,  nerve  mechanisms  exist  by  which  changes  in  one 
part  are  counteracted  by  reflex  changes  induced  in  others. 

2.  Mechanisms  acted  on  by  movements  of  the  animal. — In  the  tissues 
of  the  body  are  certain  nerve  endings  stimulated  by  the  movements  of  the 
body,  and  these  play  a most  important  part  in  regulating  and  adjusting  the 
movements,  and  in  maintaining  the  balance,  {a)  In  the  muscles  and  round 
the  joints  are  nerve  endings  which  are  acted  upon  by  each  movement  of  the 
muscles  and  joints,  and  their  stimulation  leads  to  reflex  adjustments  of  the 
muscles,  sometimes  increasing  movement,  sometimes  checking  it,  and  so 
bringing  the  parts  to  their  previous  position,  (b)  In  each  side  of  the  head 
and  developed  from  the  ear  is  a mechanism  consisting  of  two  parts.  First, 
a little  sack  with  the  hair-like  ends  of  neurons  projecting  into  it.  Upon 
these  ends  rest  little  masses  of  hard  particles,  embedded  in  a jelly-like 
substance.  When  the  head  is  moved,  the  movement  of  these  little  masses 
stimulates  the  neurons.  Second,  running  off  from  each  of  these  sacks  are 
three  canals,  each  of  which  describes  a semicircle  (Fig  19).  These  canals 
are  arranged  in  the  three  dimensions  of  space,  and  at  one  end  of  each 
is  a sack.  These  membranous  canals  lie  in  bony  canals,  and  they  are  filled 
with  fluid,  and  are  very  narrow  except  at  the  sacks.  If  the  head 
is  moved  in  any  direction,  the  fluid  in  these  canals  tends  to  lag  behind,  but 
since  it  cannot  pass  into  the  canal  from  the  sack,  it  tends  to  accumulate 
in  the  sack,  and  thus  to  increase  the  pressure  there,  and  so  to  stimulate 
the  ends  of  neurons  which  project  into  the  fluid  in  the  sack  (Fig.  20). 

It  is  this  double  labyrinthine  mechanism  which  enables  changes  in  the 
rate  of  movement  of  the  head  to  produce  adjustments  of  the  muscles  by 
which  the  balance  is  maintained. 
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Presiding  over  this  mechanism  and  over  the  muscle  joint  mechanism 
just  described  is  the  lesser  brain,  or  cerebellum,  to  which  stimuli  from 
these  mechanisms  are  sent,  and  from  which  impulses  are  sent  out  to  the 


Fig.  19. — Diagram  to  show  the  arrange- 
ment of  the  semicircular]  canals  in 
the  internal  ear. 


Fig.  20. — One  of  the  little  sacs 
with  the  canal  to  show  the 
changes  in  pressure  produced 
by  movement. 


muscles  to  adjust  the  position  of  the  body  and  limbs,  and  to  maintain  the 
balance. 

The  body  is  brought  into  relationship  with  its  surroundings,  through 
the  nerve  and  muscle  tissues,  in  the  manner  thus  described.  It  is  thus 
acted  upon  by  them,  and  reacts  appropriately  upon  them,  and  through  the 
same  tissues  the  various  parts  of  the  body  are  kept  in  harmonious  action. 


B.  Nourishment  of  the  Tissues. 

I.  Blood  and  Lymph. 

The  tissues  are  nourished  by  a fluid  (the  lymph)  in  which  they  are 
bathed,  and  this  lymph  derives  its  supply  of  nourishment  from  the  Uood, 
which  courses  in  the  closed  system  of  blood  vessels. 

Blood. — The  blood  is  a fluid  of  a bright  red  colour  as  it  passes  to  the 
tissues,  and  of  a more  purple  colour  as  it  comes  from  the  tissues.  It  is 
opaque,  and  the  opacity  is  due  to  the 
presence  of  innumerable  little  cells 
(the  hlood  corpuscles)  (Fig.  21)  which 
float  in  a clear  fluid  (the  plasma). 

The  vast  majority  of  the  corpuscles 
are  coin-like  bodies  containing  a red 
pigment  {hcemoglolin).  To  every  500 
or  600  of  these  red  cells  there  is 
on  an  average  1 white  cell.  The 
hsemoglobin  has  the  power  of  attach- 
ing to  itself  the  oxygen  which  is 
breathed  into  the  lungs  and  of  giving 
it  off  to  the  tissues.  It  is  the  great 
middleman  between  the  tissues  and 
the  air. 

The  white  blood  cells  are  formed 
mainly  in  two  situations — first,  in 
lymph  tissue,  which  consists  of  a 
delicate  sponge  work  of  fibres  in  the  interstices,  of  which  the  cells  divide 
and  multiply;  and  second,  in  the  red  marrow  which  is  present  at  the 
ends  of  long  bones.  The  red  cells  are  chiefly  formed  in  the  red  marrow 
of  bone.  After  living  for  a certain  time  in  the  blood,  these  cells  break 
down.  Not  much  is  known  of  the  breaking  down  of  the  white  cells,  but 
the  disintegration  of  the  red  cells  may  be  more  easily  followed,  as  their 


Fig.  21. — Cells  of  the  blood,  greatly  magnified. 
a,  One  of  the  red  cells ; b,  c,  d,  various 
kinds  of  white  cells. 
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pigment  marks  their  grave.  The  spleen,  a large  very  vascular  organ 
lying  in  the  left  side  of  the  belly,  is  one  of  the  organs  in  which  the  pro- 
ducts of  the  breaking  down  of  the  red  cells  are  found.  In  certain  channels 
round  lymph  tissue  they  are  also  seen. 

In  the  plasma  there  is  a good  deal  of  soda  which  combines  with  the 
carbonic  acid  produced  by  combustion  in  the  tissues,  and  carries  it  to  the 
lungs,  where  it  is  given  off.  The  plasma  also  carries  the  nutrient  parts  of 
the  food  for  use  in  the  tissues  and  the  waste  products  of  the  tissues  for 
excretion  by  the  kidneys. 

The  lymph  is  a clear  fluid  chiefly  formed  by  the  passage  of  the  blood 
plasma  through  the  walls  of  the  blood  vessels,  so  that  it  occupies  all  the 
spaces  in  the  tissues,  and  it  thus  is  the  middleman  between  the  blood  and 
the  tissues,  passing  oxygen  and  nutrient  materials  from  the  blood  to  the 
tissues,  and  transferring  the  waste  products  of  the  tissues  to  the  blood. 
In  pathological  conditions  it  may  accumulate  in  large  amounts  round  the 
heart,  lungs,  or  intestine,  or  in  the  spaces  in  the  fibrous  tissue  under  the 
skin,  thus  causing  dropsy. 

II.  ClKCULATION. 

The  blood  and  lymph  are  sent  to  the  tissues,  and  brought  away  from 
them  by  the  circulatory  system.  (Fig.  22).  This  may  be  compared  to  an 
irrigation  system,  with  a central  pump  (the  heart),  which  drives  blood  to  the 
tissues  and  a series  of  supply  tubes  (the  arteries)  (Art.).  These  break  up  as 
they  course  outwards  into  smaller  and  smaller  branches,  and  end  by  opening 
into  a regular  network  of  minute  channels  (the  capillaries)  (Cap.).  It  is  in 
these  that  the  exchange  between  the  blood  and  lymph  goes  on.  The  blood 


CAT 


Fig.  22. — Scheme  of  the  circulation.  S.H.,  systemic  heart  sending  blood  to 
the  capillaries  in  the  tissues,  Cap.  The  blood  brought  back  by  veins  and 
the  exuded  lymph  by  lymphatics,  Ly.,  passing  through  glands;  blood 
sent  to  the  alimentary  canal,  Al.C.,  and  from  that  to  the  liver,  Liv.  ; 
blood  also  sent  to  the  kidneys.  Kid.  ; the  blood  before  again  being  sent 
to  the  body  is  passed  through  the  lungs  by  the  pulmonic  heart,  P.H. 

which  has  not  exuded  into  the  tissue  spaces  as  lymph  is  carried  away  from 
the  capillaries  by  a series  of  tubes  (the  veins),  and  these  take  it  back  to  the 
central  pump  to  be  again  distributed.  The  fluid  which  has  exuded  as 
lymph  is  either  again  absorbed  into  the  veins,  or  is  carried  away  in  a 
series  of  tubes  (the  lymphatics),  which,  after  passing  through  certain 
structures  (the  lymph  glands)  (Ly.),  end  by  opening  into  the  veins  before 
they  reach  the  heart. 

In  order  that  the  blood,  before  it  is  again  sent  to  the  tissues,  may 
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be  resupplied  with  oxygen  and  nourishment  and  may  be  freed  from 
impurities,  the  following  arrangements  have  been  developed : — 

1.  The  blood,  instead  of  passing  at  once  to  the  pump  for  distribution 
through  the  system  (the  systemic  heart)  (S.H.),  is  returned  to  a supple- 
mentary pump  (the  pulmonic  heart)  (P.H.),  which  sends  it  through  the 
lungs  (Lung),  where  it  takes  up  oxygen  and  gets  rid  of  carbonic  acid 
before  it  is  returned  to  the  systemic  heart. 

2.  In  order  that  the  necessary  nutrient  materials  may  be  added  to  the 
blood,  a side  stream  is  sent  off  through  the  stomach  and  intestine  (Al.  C.), 
and  the  blood  from  these  structures,  after  being  passed  through  the  liver 
(Liv.),  is  returned  to  the  blood  going  back  to  the  heart. 

The  lymph  from  the  stomach  and  intestine  also  passes  to  the  lymph 
returning  from  the  tissues,  and  supplies 
it  with  fresh  nourishing  material  (Ly.). 

3.  Another  stream  of  blood  is  led  off 
through  the  kidneys  (Kid.),  so  that 
waste  matter  may  be  thrown  out  in  the 
urine  by  these  organs. 

Heart, — The  heart  which  drives  the 
blood  through  the  body  is  at  once  a 
force-pump  and  a suction-pump.  It 
consists  of  two  separate  pumps  placed 
side  by  side — the  left  or  systemic  heart, 
the  right  or  pulmonic  heart.  Each 
pump  consists  of  the  great  muscular 
driving  chamber  (the  ventricle)  (Fig. 

23,  L.V.),  which  by  contracting  forces 
the  blood  on  into  the  arteries  (Ao.),  and 
by  relaxing  sucks  the  blood  in  from 
the  veins.  At  the  opening  into  each 
ventricle  is  placed  a receiving  chamber 
(the  auricle)  (L.A.). 

The  entrance  into  and  exit  from  the 
ventricles  are  each  guarded  by  a valve 
arrangement.  That  at  the  entrance  of 
the  auricle  into  the  ventricle  prevents 
the  blood  from  flowing  back  into  the 
auricles  and  veins  when  the  ventricle 
contracts,  that  at  the  exit  from  the 
ventricle  (Ao.)  prevents  the  blood  from 
rushing  back  from  the  full  arteries  when  the  ventricles  relax. 

At  short  regular  intervals  of  time  each  chamber  of  the  heart  contracts 
and  then  relaxes.  The  intervals  vary  in  different  animals  ; in  the  horse 
they  are  about  36  to  40  and  in  the  dog  about  90  to  100  per  minute.  The 
contraction  starts  at  the  mouths  of  the  great  veins  entering  the  heart,  and 
passes  on  to  the  auricles  (Fig.  24,  A.S.),  and  thus  forces  any  blood  which  is 
in  the  veins  into  the  ventricles.  The  auricles  are  then  relaxed,  and  the 
ventricles  contract  (Y.S.),  closing  the  valves  between  them  and  the 
auricles,  by  a special  muscular  mechanism,  and  forcing  open  the  valves 
at  the  mouth  of  the  arteries,  thus  driving  the  blood  out  into  these 
arteries  (Fig.  24,  Ventricles  to  Arteries).  The  ventricles  now  relax 
(Fig.  24,  P.).  The  pressure  of  blood  in  the  arteries  closes  the  valve  at 
their  mouth  (2.  Semilunar  Valves),  and  the  auriculo-ventricular  valves 


Fig.  23. — Section  through  the  heart  to 
show  the  left  receiving  chamber  (L.A.), 
with  its  opening  into  the  left  expelling 
chamber  (L.Y . ),  guarded  by  the  auriculo- 
ventricular  valves.  The  exit  of  the  ex- 
pelling chamber  (Ao.)  guarded  by  the 
aortic  valves. 
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are  open  (1.  Aiiriculo-Ventricular  Valves),  and  blood  rushes  into  the 
distending  ventricles  from  the  auricles  (2.  Auricles  to  Ventricles)  and 
the  veins,  and  then  the  sequence  of  events  is  again  repeated.  The 
rate  and  force  of  the  heart-beats  are  controlled  by  a mechanism  within 
the  heart  and  by  the  central  nervous  system.  The  muscle  of  the  heart  has 


A,  S.  V.  S.  P.  A S. 


the  special  character  of  responding  in  strength  of  contraction  to  any  strain 
put  upon  it,  and  when,  as  a result  of  such  a condition  as  disease  of  the 
valves,  this  strain  is  continued,  the  muscle  may  increase  enormously  in 
thickness,  i.e.  hypertrophy.  In  the  wall  of  the  heart  there  is  a check- 
ing mechanism,  which  is  generally  controlled  from  the  central  nervous 
system,  but  which  may  be  called  into  action  by  direct  stimulation  and  by 
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the  action  of  certain  drugs,  and  which  may  be  thrown  out  of  action  by  the 
influence  of  other  drugs. 

From  the  heart,  messages 
are  carried  in  to  the  central 
nervous  system  by  two  sets 
of  nerves  (Fig.  25).  One  of 
these  (S.G.)  when  called  into 
action  causes  a reflex  slowing 
of  the  heart  so  that  less  blood 
is  sent  into  the  arteries,  and 
a great  expansion  of  the  blood 
vessels  in  the  belly  ( VD.  AL), 
so  that  there  is  more  room 
for  the  blood,  and  thus  the 
pressure  of  the  blood  in  the 
arteries  is  decreased. 

From  the  central  nervous 
system  two  sets  of  nerves 
pass  out,  one  of  which  slows 
and  decreases  the  force  of  the 
contraction  of  the  heart  {I.C.), 
the  other  increases  the  rate 
and  force  of  the  beats  (/S'.). 

By  this  arrangement  the 
action  of  the  heart  is  con- 
trolled and  modified  to  suit 
different  conditions.  If  too 
much  blood  is  in  the  arteries, 
then  the  checking  mechanism 
comes  into  play  to  slow  the 
heart  and  decrease  the  inflow 
of  blood;  and  if  too  little 
blood  is  in  the  arteries,  then 
the  mechanism  increasing  the 
heart’s  action  is  brought  into 
play,  and  more  blood  is  forced 
through  the  heart  into  the 
arteries. 

Flow  of  Mood  in  the  vessels. 

— By  the  action  of  the  heart 
the  blood  pressure  is  kept 
high  in  the  arteries  (Fig.  26), 
so  that,  if  an  opening  into 
such  a vessel  be  made,  the 
blood  escapes  with  very  con- 
siderable force;  and  low  in 
the  veins,  so  that  if  one  of 
them  is  opened,  the  blood 
merely  oozes  out. 

Since  in  a system  of 
vessels  a fluid  always  tends 
to  flow  from  a point  of  high 
pressure  to  a point  of  low 
pressure,  a constant  flow  of 


Fig.  25. — Diagram  of  the  nerves  connecting  the  heart 
and  the  central  nervous  system.  (See  text.) 
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Fig.  26.— Diagram  to  show  the  distribution  of  pressure 
throughout  the  blood  vessels.  Ar,  arteries  ; C,  capil- 
laries ; V,  veins.  The  height  of  the  pressure  is  indi- 
cated by  the  distances  of  the  curve  above  the  base  line. 
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blood  from  the  arteries  to  the  veins  through  the  capillaries  is  main- 
tained. 

The  high  pressure  in  the  arteries  is  kept  up  not  merely  by  the  action  of 
the  heart,  but  also  by  the  fact  that  the  innumerable  small, vessels  into  which 
the  arteries  break  up  before  entering  the  capillaries  (see  Fig.  22),  offer  a con- 
siderable resistance  to  the  flow  of  the  blood  from  the  arteries  into  capillaries. 
These  small  vessels  have  the  power  of  contracting  and  relaxing,  and  of  thus 
checking  the  flow  of  blood  from  the  arteries  to  the  capillaries,  or  of 
increasing  the  flow.  They  act  like  a stopcock  controlling  the  supply  of 
blood  to  the  tissues.  They  are  governed  by  nerves  from  the  central  nervous 
system,  one  set  of  which  makes  them  contract  (constrictors),  and  a set 
which  makes  them  relax  (dilators).  When  any  part  of  the  body  is  irritated, 
the  dilators  of  the  region  come  into  play,  and  allow  a free  flow  of  blood  to 
the  part,  while  the  constrictors  of  the  rest  of  the  body  are  brought  into 
action  and  cause  a rise  in  the  pressure  of  the  blood  in  the  arteries  generally, 
and  thus  an  increased  flow  to  the  part  in  which  the  vessels  are  dilated. 

III.  The  Supply  of  Nutritive  Materials  to  the  Body. 

A.  Eespiration. 

All  the  tissues  and  more  especially  muscle  are  constantly  producing 
carbonic  acid  (COg)  and  taking  up  oxygen  (O2).  In  considering  the 
circulation,  we  have  seen  that  it  is  in  the  lungs  that  the  oxygen  is  taken 
up  from  the  air  and  the  COg  given  off  to  the  air.  Eespiration  is  thus  a 
double  process  of  absorption  of  the  oxygen  required  by  the  tissues,  and  of 
excretion  of  the  carbonic  acid  given  off  by  the  tissues.  The  study  of 
respiration  involves  two  main  questions — 

1.  How  the  blood  gets  its  Og  from  the  air  and  gives  its  CO2  to  the  air 
(external  respiration),  and 

2.  How  the  blood  gives  its  O2  to  the  tissues,  and  takes  COg  from  the 
tissues  (internal  respiration). 

External  respiration. — The  wdndpipe  leads  to  the  lungs  and  communi- 
cates with  every  part  of  these  organs  through  a series  of  branching 
tubes  (the  bronchi).  The  lungs,  lying  in  the  chest  around  the  heart,  are 
composed  of  a multitude  of  little  thin-walled  elastic  sacs,  each  lined  by  a 
layer  of  thin  flat  cells,  and  each  containing  in  the  substance  of  its  wall  a 
very  rich  network  of  minute  capillary  blood  vessels.  Thus  an  enormous 
sheet  of  blood  is  spread  and  exposed  to  the  air  and  separated  from  it  only 
by  two  layers  of  living  cells.  The  air  in  these  little  sacs  must  be  continually 
renewed,  and  this  renewal  is  effected  (1)  by  the  movements  of  breathing, 
and  (2)  by  diffusion. 

1.  When  a breath  is  taken  (an  inspiration  made),  the  chest  is  increased 
in  all  directions  by  the  action  of  muscles.  The  ribs  are  pulled  forwards 
(in  man  upwards),  and  on  account  of  the  way  in  which  they  are  joined 
to  the  backbone,  this  causes  the  chest  to  expand  from  side  to  side,  and  from 
above  downwards  (in  man  from  behind  forwards)  (Fig.  27).  The  great  sheet  of 
muscle  (the  diaphragm)  which  separates  the  chest  from  the  belly  and  which 
when  resting  is  pressed  forwards  (in  man  upwards)  into  the  chest  by  the 
elasticity  of  the  belly  wall  and  the  organs  in  the  belly,  contracts  and  is 
pulled  backwards  (in  man  downwards),  thus  increasing  the  chest  from 
before  backwards  (in  man  from  above  downwards).  As  a result  of  this 
expansion  of  the  closed  chest,  the  pressure  of  air  within  it  falls,  and 
air  is  sucked  in  through  the  windpipe  to  fill  the  expanding  lungs.  At  the 
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end  of  an  inspiration  the  muscles  stop  acting,  and  the  natural  elasticity  of 
the  lungs,  the  chest  wall,  and  the  belly  wall  bring  it  back  to  its  previous 
contracted  size,  and  thus  squeeze  out  the  air  contained.  In  this  way  air 
is  alternately  sucked  in  and  driven  out  of  the  chest,  in  the  horse  at  rest,  at 
about  the  rate  of  10  to  12  times  per  minute. 

2.  The  air  drawn  in  does  not  completely  ventilate  the  air  sacs.  This 


Fro.  27. — Sections  of  the  chest  and  belly  in  three  different  planes  to  show 
the  change  in  shape  during  breathing. 

(Note  the  diaphragm  between  the  chest  and  belly. ) 


ventilation  is  brought  about  by  a process  of  diffusion.  The  oxygen  being 
always  removed  from  the  air  in  the  sacs  is  in  smaller  amount  than  in  the 
air  drawn  in,  and  hence  the  oxygen  tends  to  pass  downwards  from  the 
place  where  it  is  abundant  to  that  where  it  is  less  abundant. 

The  carbonic  acid  is  increased  in  the  air  in  the  sacs  by  constant  additions 


from  the  blood,  and  hence  it  tends  to  diffuse  up  into  the  air  breathed,  which 
should  be  practically  free  of  this  gas. 

The  movements  of  respiration  are  presided  over  by  an  arrangement  of 
nerves.  Passing  up  from  the  lungs  are  two  sets  of  neurons,  one  called  into 
play  when  the  lungs  are  collapsed,  one  when  they  are  expanded  (Fig.  28,  P.). 
The  former  acts  reflexly  through  a system  of  synapses  in  the  base  of  the 
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brain  called  the  respiratory  centre  {B.C.),  to  stimulate  the  neurons  presiding 
over  the  muscles  which  expand  the  chest,  while  the  latter  check  the  action 
of  these  muscles,  and  thus  allow  expiration  to  occur.  The  activity  of  this 
mechanism  is  greatly  influenced  by  the  amount  of  carbonic  acid,  COg,  in  the 
blood.  If  this  be  reduced  to  a minimum,  it  is  almost  impossible  to  excite 
the  act  of  breathing,  and  if  it  is  greatly  increased,  the  act  of  breathing 
becomes  increased,  and  enormously  exaggerated.  Thus  any  increase  in  the 
amount  of  CO2  accumulating  in  the  blood  is  at  once  met  by  increased 
respiratory  action  to  get  rid  of  it.  Absence  of  oxygen  acts  in  the  same 
way,  but  since  the  amount  of  oxygen  in  the  blood  does  not  vary  much,  it  is 
of  little  importance  in  directing  the  respirations.  It  is  for  this  reason  that 
increased  muscular  exercise,  which  increases  the  amount  of  CO2  poured  into 
the  blood  from  the  muscles,  increases  so  markedly  the  force  and  rate  of  the 
respirations.  The  importance  of  a supply  of  pure  air  to  secure  that  the 
getting  rid  of  carbonic  acid  shall  not  be  hampered  by  its  accumulation  in 
the  air  breathed  is  therefore  manifest. 

In  high  altitudes,  v/hen  the  pressure  of  the  air  and  therefore  of  the 
oxygen  is  very  low,  the  want  of  oxygen  is  apt  to  produce  panting  respira- 
tion, palpitation  of  the  heart,  lassitude,  and  even  sickness,  especially  if 
muscular  activity  causes  a large  demand  for  the  gas.  But  as  a matter 
of  fact  the  pressure  of  oxygen  may  vary  from  11  to  94  per  cent,  of 
an  atmospheric  pressure  without  causing  a serious  disturbance.  Hence 
it  is  that  animals  can  support  life  and  do  work  at  high  altitudes  and  in  the 
bottom  of  deep  mines. 

Many  nerves  besides  those  from  the  lungs  act  upon  the  respiratory 
nervous  mechanism.  Thus  the  nerves  from  the  larynx  and  windpipe 
(Fig.  28,  S.L.)  when  stimulated  lead  to  forced  expiration  or  coughing.  The 
nerve  to  the  back  of  the  tongue  ((x.  Phi)  when  stimulated  by  the  passage 
of  food  over  it,  stops  the  respiration  and  allows  the  food  to  slide  over  the 
opening  into  the  windpipe.  Stimulation  of  the  nerves  to  the  skin  {Cut.) 
causes  a prolonged  and  forcible  inspiration. 

The  blood  as  it  passes  through  the  lungs  gains  oxygen  and  loses 
carbonic  acid.  The  manner  in  which  this  exchange  between  the  blood 
and  the  air  is  brought  about  is  not  clearly  understood,  but  probably  the 
cells  lining  the  air  sacs  play  an  important  part. 

Internal  respiration. — The  passage  of  oxygen  from  the  blood  to  the 
tissues  is  determined  by  the  fact  that  the  combination  between  the  blood 
pigment  and  oxygen  is  broken  up  when  it  is  subjected  to  a low  pressure 
of  oxygen  and  a high  temperature.  In  the  tissues  the  oxygen  is  built  up 
into  the  living  matter,  and  hence  exists  at  a very  low  pressure,  and  thus 
when  the  blood  is  slowly  flowing  through  the  capillaries  the  oxygen  is 
given  off  and  is  taken  up  by  the  tissues. 

The  carbonic  acid,  on  the  other  hand,  is  constantly  being  thrown  off 
from  the  tissues,  while  in  the  blood  it  is  linked  to  soda  and  is  at  a low 
pressure ; hence  it  always  tends  to  pass  from  the  tissues  to  the  blood. 

Voice. 

In  connection  with  the  respiratory  mechanism,  an  apparatus  is  developed 
by  which  the  voice  is  produced.  It  is  of  the  nature  of  a wind  instrument. 
The  bellows  consists  of  the  lungs  in  the  chest.  From  these  in  maramals 
a windpipe  leads  to  the  larynx,  in  which  two  vibrating  reeds,  the  vocal 
cords,  are  situated.  Above  these  are  three  resonating  chambers — the  upper 
throat  (the  pharynx),  the  nose,  and  the  mouth.  The  loudness  of  the  voice 
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depends  upon  the  size  of  the  mechanism  and  upon  the  force  of  the  stream 
of  air  which  sets  the  reeds  vibrating.  The  pitch  of  the  voice  depends  upon 
the  tension  of  the  vocal  cords,  which  can  b evaried  by  the  action  of  muscles ; 
and  the  quality  of  the  voice  depends  largely  upon  the  shape  and  size  of  the 
resonating  chambers,  which  in  the  case  of  the  mouth  may  be  varied. 


B.  The  Supply  of  Solid  Nuteitive  Material. 

1.  Food. 

The  food  supplies  the  energy  required  in  the  body  for  (1)  muscular 
work,  (2)  heat  production,  and  (3)  the  energy  and  material  for  the  building 
up  and  repair  of  the  tissues. 

Along  with  the  other  foods  it  is  necessary  that  water  and  some  salts 
should  be  supplied  to  make  good  the  constant  loss  of  these,  and  to  maintain 
the  due  proportion  without  which  the  chemical  changes  in  the  body,  which 
are  the  basis  of  life,  cannot  go  on. 

The  energy-yielding  foods  are  complex  chemical  substances,  which  can 
be  burned  in  the  body  much  as  coal  is  burned  in  a furnace,  for  the  libera- 
tion of  energy.  But  before  they  can  be  thus  used  they  must  be  assimilated^ 
made  part  of  the  tissues  of  the  body,  and  it  is  found  that  only  substances 
belonging  to  three  groups  of  chemical  compounds  are  available.  These  are 
the  proteins,  carbohydrates,  and  fats. 

The  proteins  or  albuminous  substances,  of  which  white  of  egg  and  flesh 
largely  consist,  are  the  most  important,  since  they  not  only  yield  energy, 
but  are  also  used  in  the  building  and  repair  of  the  body.  They  are  the 
only  source  of  the  nitrogen  which  is  an  essential  part  of  living  matter,  and 
which  is  being  constantly  given  off  from  the  body.  Proteins  are  therefore 
the  essential  constituents  of  food. 

The  carhohydrates — sugars  and  starches — contain  no  nitrogen  and  are 
not  available  for  the  building  and  repair  of  tissues,  but  they  are  of  equal 
value  with  the  proteins  as  a source  of  energy. 

The  fats,  like  the  carbohydrates,  do  not  contain  nitrogen,  but  they  are 
of  more  than  twice  the  value  of  protein  or  carbohydrate  as  a source  of 
energy.  Hence  the  great  advantage  of  storing  surplus  food  in  the  body  in 
the  form  of  fats. 

These  proximate  principles  of  the  food  are  got  from  animal  and  vege- 
table sources.  The  various  forms  of  flesh  contain  about  20  per  cent,  of 
proteins  and  a varying  quantity  of  fats.  Eggs  consist  of  about  10  per  cent, 
each  of  proteins  and  of  fats.  Milk  contains  proteins,  fats,  and  sugar  in 
varying  proportions  in  different  animals  (see  p.  247).  The  proteins  are 
separated  out  as  cheese,  and  the  fats  as  butter. 

The  vegetable  foods  differ  from  the  animal  in  the  fact  that  each  vege- 
table cell  is  surrounded  by  a capsule  of  an  insoluble  substance  (cellulose), 
which  has  to  be  broken  down  or  dissolved  before  the  contents  of  the  cell 
become  available.  They  are  further  characterised  by  the  abundance  of 
carbohydrates,  generally  starch,  which  they  contain.  The  seeds  of  legu- 
minous plants,  peas  and  beans,  are  specially  rich  in  proteins.  The  cereals 
have  less  proteins  and  more  carbohydrates.  Green  vegetables,  grass  and 
bulbous  roots,  are  rich  in  water,  have  a small  quantity  of  protein,  and  a 
relatively  high  quantity  of  carbohydrates.  Vegetable  foods  generally 
are  poor  in  fats,  although  some,  e.g.  cotton  seed,  are  rich  in  these 
substances. 
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2.  Digestion. 

Before  the  food  can  be  used  by  the  body,  it  has  to  be  digested,  and  then 
absorbed,  i.e.  taken  up  from  the  stomach  and  gut  (alimentary  canal)  into 
the  blood  in  order  to  be  carried  to  the  tissues. 

A.  Anatomy. — The  alimentary  canal,  the  tube  in  which  the  food  is 
digested  (Fig.  30),  may  be  divided  into  the  mouth,  the  cesophagus  or  gullet, 
the  stomach,  the  small  and  large  intestines,  and  three  sets  of  supplementary 
structures — the  salivary  glands,  the  liver,  and  the  pancreas. 

The  mouth,  provided  with  its  teeth,  and  surrounded  by  its  mobile 
muscular  wall,  with  the  muscular  tongue  lying  in  its  floor,  is  the  part  of 
the  canal  in  which  the  food  is  broken  up  and  prepared  for  digestion.  In 
the  horse  the  lips  are  long  and  prehensile,  and  are  essential  for  the  taking 
of  food.  Into  the  mouth  three  pairs  of  compound  glands  (the  salivary 
glands)  (Fig.  30,  S.Gi)  open. 

The  tongue  in  the  horse  is  smooth,  but  in  the  ox,  and  still  more  markedly 
in  the  cat,  it  is  covered  with  a fine  fur  of  processes,  the  filiform  papillce, 


Fig.  29. — Mesial  section  through  the  head  of  a horse,  to  show  the  long 
soft  palate,  /,  lying  against  the  front  of  the  lid  of  the  windpipe, 
i \ c,  the  tongue.  (Ellenberger. ) 


which  are  of  use  in  passing  the  food  backwards  along  its  surface  in  the 
act  of  swallowing. 

Posteriorly,  the  mouth  opens  into  the  pharynx  {Ph.)  or  upper  part  of 
the  gullet.  In  the  horse  the  soft  palate  is  very  long,  reaching  to  the  base 
of  the  epiglottis,  and,  unless  during  swallowing,  shutting  off  the  mouth 
from  the  pharynx  (Fig.  29).  On  each  side,  between  the  mouth  and  the 
pharynx,  is  the  tonsil  {T.),  an  almond-like  mass  of  lymphoid  tissue.  The 
pharynx  is  a cavity  which  can  be  shut  off  above  from  the  back  of  the 
nose  by  raising  the  soft  palate,  and  by  pulling  forward  the  back  wall.  It 
is  surrounded  by  three  constrictor  muscles,  which,  by  contracting  from 
above  downwards,  force  the  food  down  the  gullet  towards  the  stomach. 

The  gullet  {Oe.)  is  a muscular- walled  tube  lined  by  a stratified  scaly 
epithelium.  The  muscles,  below  the  lowest  constrictor  of  the  pharynx,  are 
of  the  visceral  type,  and  are  arranged  in  two  layers,  an  outer  longitudinal 
layer,  and  an  inner  circular  layer. 
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The  stomach  in  carnivora,  in  the  pig,  and  in  many  other  animals,  is  a 
simple  dilatation  of  the  alimentary  canal  into  which  the  gullet  opens. 
To  the  left  it  expands  into  a sac-like  cardiac  end  (f7.),  and  to  the  right  it 
narrows,  forming  the  pyloric  end  {Py.).  Like  the  gullet,  it  is  surrounded 
by  visceral  muscular  fibres,  arranged  essentially  in  two  sets.  At  the 
cardiac  orifice,  the  circular  fibres  form  a not  very  marked  cardiac  closing 
muscle,  and  at  the  pyloric  end  tliey  form  a very  thick  and  strong  closing 
muscle. 

The  lining  membrane,  wLich  is  covered  by  a columnar  epithelium,  is 
largely  composed  of  tubular  glands,  those  at  the  cardiac  end  containing 
two  kinds  of  cells,  the  peptic  and  the  acid 
producing  cells,  those  at  the  pyloric  end 
containing  peptic  cells  alone. 

In  the  horse  the  stomach  is  also  a single 
sac  (Fig.  31),  but  the  cardiac  end  is  lined 
by  a continuation  of  the  stratified  scaly 
epithelium  of  the  gullet  {B.  oes.).  The 
opening  of  this  into  the  stomach  is  very 
narrow.  The  true  cardiac  mucous  mem- 
brane is  confined  to  the  great  curvature 
(Fu.).  The  whole  stomach  is  small  when 
compared  with  the  large  intestine,  being 
capable,  when  distended,  of  holding  about 
17  litres — about  17  quarts. 

In  ruminants  the  stomach  is  divided  into 
four  parts  (Fig.  32). 

1.  The  large  rumen  or  paunch  into  which 
the  food  is  first  passed  before  rumination. 

It  is  lined  by  a stratified  scaly  epithelium. 

2.  The  reticulum  or  honeycomb,  which 
communicates  directly  with  the  last,  and 
may  almost  be  considered  a part  of  it.  It 
is  likewise  lined  by  a similar  epithelium. 

The  surface  is  raised  into  intersecting  ridges, 
which  give  it  the  appearance  of  a honey- 
comb. 

From  the  opening  of  the  oesophagus,  two 
longitudinal  muscular  folds  or  pillars  pass 
along  the  top  of  the  reticulum. 

3.  The  omasum  or  manyplies  has  its 
surface  raised  into  longitudinally  disposed 
leaves,  covered  by  rough  stratified  scaly 
epithelium.  It  opens  below  into — 

4.  The  true  stomach  or  omasum,  which  resembles  the  stomach  of  the 
pig  in  all  essential  particulars. 

The  stomach  of  the  ox  is  about  fifteen  times  as  capacious  as  that  of  the 
horse. 

The  small  intestine  (Fig.  30,  D.J.I.)  has  a double  muscular  coat  like  the 
stomach.  The  lining  membrane,  which  is  covered  by  a columnar  epithelium, 
is  thickly  set  with  simple  tube-like  glands,  and  is  projected  into  the  tube, 
as  a series  of  delicate  finger-like  processes  (the  villi).  The  tissue  of  the 
villi  and  that  between  the  glands  is  chiefly  lymphoid,  and  in  certain  places 
this  lymphoid  tissue  is  massed  in  nodules  which  are  either  placed  singly 
or  grouped  together  in  the  lower  part  of  the  small  intestine. 


Fig.  30. — Diagram  of  the  parts  of 
the  alimentary  canal,  from  mouth 
to  anus.  T. , tonsils ; Ph. , pharynx ; 
S.  G. , salivary  glands  ; Oe. , gullet  ; 
O. , cardiac  ; Py. , pyloric  portion 
of  stomach  ; Z>.,  duodenum  ; Li., 
liver  ; P.,  pancreas  ; J.,  jejunum  ; 

ileum  ; P., vermiform  appendix  ; 
Col.,  colon  ; R.,  rectum. 
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The  large  intestine  {Col.).  The  small  intestine  enters  it  at  one  side,  and 
the  opening  is  guarded  by  a band  of  muscle  fibres,  and  by  a fold  of  mucous 
membrane  which  forms  the  ileo-C8ecal  valve.  Above  the  opening  of  the  small 
intestine  a cfecal  pouch  exists,  and  at  the  top  of  this  is  the  vermiform 
appendix  ( V.),  a narrow  tube  with  an  abundance  of  lymph  tissue  in  its  wall. 

jSacc.  caec. 


Fig.  31. — Stomach  of  the  horse,  to  show — R.  oes.,  the  cesophageal 
part;  Fu.,  the  fundus  with  true  gastric  glands;  R.  pyl., 
pyloric  part. 


This  is  specially  well  developed  in  the  rabbit.  Below  the  opening  of  the 
small  intestine  is  the  colon  (Col.).  This  ends  in  the  rectum  (B.),  which 
opens  at  the  anus  (A.).  The  last  part  of  the  rectum  is  surrounded  by  a 
strong  band  of  muscle  by  which  it  is  compressed.  The  whole  large  intestine 
is  covered  by  columnar  epithelium,  and  is  studded  with  glands. 


Fig.  32. — Stomach  of  a ruminant,  a,  oesophagus;  b,  rumen; 
c,  reticulum  with  oesophageal  groove  above  ; d,  abomasum  ; 
e,  omasum  ; /.  intestine. 


The  C80cum  and  colon  in  the  horse  (Fig.  33)  are  enormously  developed, 
holding  about  120  litres,  or  seven  times  as  much  as  the  stomach.  The 
colon  is  divided  into  the  double  colon,  which  is  of  immense  size  and  com- 
plexity, and  the  single  colon,  which  is  smaller  and  simpler,  and  which  ends 
in  the  rectum. 
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The  large  intestine  of  ruminants  is  much  smaller  per  unit  of  weight  of 
the  animal  than  that  of  the  horse.  In  the  ox,  its  capacity  is  less  than 
40  litres. 

In  all  animals  it  is  the  small  intestine  which  presents  the  greatest 
extent  of  surface  for  the  taking  up  of  the  nourishing  constituents  of  the  food. 


Into  the  first  part  of  the  small  intestine,  the  bile  duct  and  the  duct  of 
the  pancreas  open.  The  bile  duct  is  formed  by  the  union  of  the  ducts  from 
the  liver.  Upon  its  course  is  a diverticulum  (the  gall  bladder).  The  liver 
(Fig.  30,  TA.)  is  a large  solid-looking  organ,  formed  originally  as  a double 
outgrowth  from  the  alimentary  canal.  These  outgrowths  branch,  and  again 
branch,  and  between  them  the  blood  coming  from  the  mother  to  the  foetus 
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flows  in  a number  of  capillary  channels.  Later,  when  the  alimentary  canal 
has  developed,  the  blood  from  it  is  streamed  between  the  liver  tubules.  In 
man  and  other  mammals,  the  fibrous  tissue  supporting  the  liver  cuts  it  up 
into  a number  of  small  divisions  (the  lobules),  each  lobule  being  composed 
of  a series  of  tubules  arranged  radially  with  blood  vessels  coursing  between 
them. 

The  vein  which  takes  blood  from  the  stomach,  intestine,  pancreas,  and 
spleen  breaks  up  in  the  liver  (Fig.  22),  and  carries  the  blood  to  it. 

The  pancreas  is  essentially  the  same  in  structure  as  the  parotid  salivary 
gland.  But  in  the  lobules  are  certain  little  masses  of  epithelium-like  cells 
closely  packed  together,  the  islets. 

B.  Physiology. — In  the  mouth  of  the  horse,  the  food  is  well  chewed 
between  the  back  teeth,  and  well  mixed  with  the  saliva.  The  chief  use  of 
saliva  is  mechanical,  to  moisten  the  mouth  and  the  food,  but  in  many  animals 


Pyt. 


it  contains  a body  belonging  to  the  group  of  enzymes  which  converts  starch 
into  sugar.  These  enzymes  play  a very  important  part  in  the  nutrition  of 
living  matter  in  both  plants  and  animals.  In  very  minute  quantities  they 
are  capable  of  bringing  about  changes  in  enormous  quantities  of  the  sub- 
stances they  act  upon;  they  all  require  for  their  action  the  presence  of 
water  and  of  a suitable  temperature,  and  they  are  destroyed  by  a high 
temperature. 

In  ruminants  (cow  and  sheep)  the  food  is  roughly  chewed  and  swallowed 
into  the  paunch.  After  the  paunch  is  filled,  the  animal  has  the  power  of 
forcing  the  food  up  the  gullet  in  small  quantities  at  a time,  and  of  chewing 
the  cud  ” very  thoroughly  before  again  swallowing  it  and  passing  it  through 
the  second  and  third  stomachs  into  the  fourth  or  true  digestive  stomach. 

In  the  dog,  mastication  is  very  imperfect,  the  food  being  merely  broken 
up  before  swallowing. 
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The  food  in  the  single  stomach  of  the  dog,  pig,  and  horse,  and  in  the 
fourth  stomach  of  the  ruminants,  is  acted  upon  by  a combination  of  an  acid 
(hydrochloric  acid)  and  an  enzyme  (pepsin),  which  breaks  the  complex 
protein  of  the  food  into  simpler  bodies  as  a preparation  for  their  being  taken 
up  from  the  alimentary  canal  for  use  in  the  body. 

In  the  horse  and  pig  an  enzyme  which  changes  starch  to  sugar  and 
one  which  breaks  up  fats  is  also  present  in  the  stomach. 

Especially  in  the  stomach  of  young  animals  another  enzyme  (rennet) 
is  present,  which  coagulates  or  clots  milk  as  a step  towards  its  digestion. 

In  the  pyloric  end  of  the  stomach  the  food  is  more  or  less  churned  to- 
gether by  the  action  of  the  muscular  wall,  and  it  is  finally  passed  on  into  the 
gut  mixed  with  the  acid  gastric  juice,  and  in  this  stage  is  called  chyme.  In  the 
horse  this  mixing  takes  place  only  to  a small  extent  (Fig.  34).  In  the  small 
gut  it  passes  over  the  openings  of  the  ducts  of  the  pancreas  and  of  the  liver. 
The  acid  chyme  causes  the  formation  in  the  lining  membrane  of  the 
intestine  of  a substance  (secretin)  which  is  carried  off  in  the  blood  to  the 
pancreas,  upon  which  it  acts  to  cause  a flow  of  pancreatic  juice.  This 
'pancreatic  juice  is  alkaline,  and  it  neutralises  the  chyme.  It  contains  three 
important  enzymes — one  which  breaks  up  proteins,  one  which  changes  starch 
to  sugar,  and  one  which  splits  fat,  and  these  all  act  upon  the  food. 

The  tile  which  is  produced  by  the  liver  is  in  carnivora  an  orange-brown 
fluid,  and  in  herbivora  a green  fluid.  It  is  viscous  from  the  presence  of 
mucin.  Its  chief  constituents  are  certain  salts — the  salts  of  the  bile  acids 
which  help  to  dissolve  fat,  and  which  also  seem  to  increase  the  activity  of 
the  pancreatic  juice.  The  chief  result  of  the  exclusion  of  bile  from  the 
intestine  is  the  decreased  absorption  of  fats,  so  that  they  appear  in  the 
fseces  in  large  quantities. 

All  down  the  intestine  thousands  of  little  glands  pour  a secretion  into 
the  gut.  This  secretion  is  alkaline  and  contains  mucin — a glairy  substance 
— which  lubricates  the  intestine.  It  also  contains  an  enzyme  (erepsin), 
which  still  further  breaks  down  the  complex  protein  substances. 

The  food  and  digestive  juices  are  driven  along  the  gut  and  well  mixed 
together  by  a series  of  muscular  contractions  which  pass  from  above  down- 
wards at  regular  intervals — peristaltic  waves.  These  movements  in  the 
stomach  and  intestine  are  controlled  by  the  action  of  the  central  nervous 
system. 

The  undigested  part  of  the  food  with  the  digestive  juices  and  the  shed 
cells  from  the  intestinal  wall,  are  expelled  from  the  lower  end  of  the  bowel 
as  ih^foeces. 

3.  Absorption. 

The  nutritive  part  of  the  food  is  absorbed  from  the  wall  of  the  gut  and 
carried  away  in  the  blood  and  lymph  to  the  tissues  (see  Fig.  22).  The 
proteins  are  absorbed  chiefly  as  the  products  of  their  breaking  down. 
The  carbohydrates  are  absorbed  as  sugar.  The  fats  are  absorbed  as  fatty 
acids  and  glycerine,  into  which  they  are  split. 

The  process  of  absorption  is  performed  by  the  cells  lining  the  gut,  and 
it  is  dependent  upon  the  living  action  of  these  cells,  and  if  the  cells  are 
poisoned  it  does  not  occur.  Hence  a diseased  condition  of  these  cells  may 
lead  to  the  food  not  being  absorbed. 

The  food  taken  up  from  the  gut,  if  just  sufficient,  is  carried  in  the  blood 
to  the  tissues,  chiefly  to  the  muscles,  where  it  is  burned  up  to  liberate 
its  energy  for  the  production  of  mechanical  work  and  of  heat,  and  for  the 
repair  of  the  tissues. 
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But  when  more  food  is  taken  than  is  immediately  required,  the  body  has 
a certain  power  of  storing  it  till  it  is  wanted. 

The  main  storage  of  food  is  as  fat,  and  this  is  accumulated  either  in  the 
loose  fibrous  tissues  throughout  the  body  as  fatty  and  adipose  tissues,  or  in 
the  liver.  The  fat  thus  stored  is  in  part  derived  from  the  fats  of  the 
food,  as  is  proved  by  feeding  a dog  upon  fats  of  different  chemical 
nature  from  those  of  its  own  body,  when  these  appear  in  its  fat.  Pigs 
fed  upon  oilcake  sometimes  show  this  alteration  in  the  character  of  their 
fats. 

But  fat  is  also  derived  from  the  sugary  and  starchy  constituents  of  the 
food.  Upon  this  fact  the  profits  of  the  grazier  and  the  feeder  depend,  the 
oxen,  sheep,  and  pigs  converting  the  cheap  vegetable  carbohydrates  into 
the  relatively  expensive  animal  fat.  That  this  conversion  takes  place  has 
been  proved  in  this  country  by  the  experiments  of  Lawes  and  Gilbert,  an 
example  of  which  may  be  given.  Two  young  pigs  of  a litter  were  taken, 
and  one  was  immediately  killed  and  the  body  analysed,  the  amount  of 
protein  and  fat  being  determined.  The  other  was  fed  for  some  time  on 
weighed  quantities  of  maize,  and  the  output  of  nitrogen,  that  is,  the  waste 
of  protein,  determined.  Finally  the  pig  was  killed  and  the  amount  of 
protein  and  fat  determined.  It  was  found  that  the  fat  put  on  far  exceeded 
what  could  have  been  derived  from  the  fat  and  protein  of  the  food,  and 
therefore  it  must  have  been  formed  from  the  carbohydrates. 

Evidence  that  fats  can  be  formed  from  the  proteins  of  the  food  is  at 
present  wanting. 

While  it  is  chiefiy  as  fats  that  surplus  food  is  stored,  a certain 
storage  of  carbohydrates  takes  place  in  the  form  of  animal  starch  or 
glycogen.  This  starch-like  substance  accumulates  in  the  liver  and  in  the 
muscles.  Its  existence  is  transitory,  for  it  is  rapidly  converted  to  sugar, 
as  it  is  required,  and  either  used  in  muscles  or  changed  to  fat. 

In  ordinary  adult  domestic  animals  it  is  impossible  to  get  any  great 
passive  storage  of  proteins,  although  by  ample  protein  feeding  and  giving 
muscular  exercise,  the  substance  of  the  muscles,  i.e.  the  fiesh  of  the  animal, 
is  increased.  After  debilitating  illness  or  prolonged  abstinence  from  food, 
the  power  of  retaining  protein  is  greatly  increased.  In  the  salmon  during 
its  sojourn  in  the  sea  the  accumulation  of  protein  in  the  muscles  is 
enormous. 

Metabolism. 

In  studying  the  effects  of  different  conditions  upon  the  nutrition  of  an 
animal,  it  is  often  important  to  be  able  to  tell  the  rate  at  which  the  various 
constituents  of  the  food  or  of  the  body  are  being  used,  in  order  to 
determine  whether  the  animal  is  gaining  or  losing  such  constituents. 
The  amount  of  protein  used  may  readily  be  gauged  by  taking  advantage  of 
the  fact  that  the  nitrogen  excreted  all  comes  from  proteins,  and  that  since 
proteins  contain  16  per  cent,  of  nitrogen,  each  gram  of  nitrogen  excreted 
represents  6 -25  grms.  of  protein  used  in  the  body. 

But  the  amount  of  fat  may  also  be  determined,  if  no  carbohydrates  are 
being  taken,  since  all  the  carbon  excreted  which  is  not  derived  from 
proteins  must  come  from  the  fats.  In  proteins  the  carbon  is  3'4  times  as 
abundant  as  nitrogen,  and  hence,  since  6 ‘2 5 grms.  of  protein  yield  1 grm. 
of  nitrogen,  they  will  yield  3 ‘4  grms.  of  carbon.  If  more  carbon  than  this 
is  excreted,  it  cannot  be  derived  from  proteins  and  must  come  from 
fats.  Fats  contain  76 -5  per  cent,  of  carbon — hence  by  multiplying  the 
excess  of  carbon  by  1-3  the  amount  of  fat  used  is  ascertained. 
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When  an  animal  is  fasted  it  is  found  that  the  energy  required  is 
chiefly  derived  from  its  stored  fats,  and  that  it  economises  its  proteins. 
If  it  has  little  fat,  then  it  must  use  its  proteins  more  rapidly  and  will  die 
much  sooner.  The  duration  of  life  depends  upon  the  energy  requirements 
and  upon  the  store  of  fat  accumulated.  During  a fast  the  essential  organs, 
such  as  the  heart,  feed  upon  the  less  essential. 

When  food  is  taken,  the  mere  work  of  digesting  it  at  once  increases 
the  demand  for  energy  and  thus  increases  the  rate  of  combustion  of  fats 
and  proteins.  Hence  to  maintain  the  weight  of  a fasting  animal,  more 
protein  and  fat  or  carbohydrate  must  be  given  than  is  being  wasted  during 
the  fast. 

Dietetics. 

Dietetics  is  the  application  of  the  knowledge  of  the  physiology  of 
nutrition  to  the  selection  of  an  appropriate  food  supply  for  animals 
under  various  conditions.  The  food  must  yield  the  energy  required,  and 
must  contain  material  for  building  up  or  repairing  the  body,  and  it  must 
be  capable  of  being  digested,  absorbed,  and  used  by  the  tissues, — it  must  be 
available.  The  availability  of  foods  varies  greatly  in  different  animals, 
but,  speaking  generally,  the  availability  of  animal  foods  in  the  alimentary 
canal  of  the  dog  is  much  greater  than  the  availability  of  vegetable  foods 
in  the  canal  of  the  herbivores.  The  digestibility  of  the  proximate  prin- 
ciples even  in  plants  depends  greatly  upon  their  source.  This  is  shown  in 
the  following  table,  which  gives  the  percentage  of  the  proximate  principles 
of  some  of  the  more  important  vegetable  foods  available  in  the  horse  : — 


Protein. 

Fibre. 

Fat. 

Carbo- 

hydrate. 

Meadow  grass  . 

75 

75 

66 

78 

Hay  .... 

61 

57 

53 

64 

Oats  .... 

78 

20 

83 

76 

Peas  .... 

89 

66 

75 

93 

The  food  must  contain  material  for  the  repair  of  the  tissues,  and  hence 
proteins  are  essential  constituents  of  the  diet.  The  question  of  what  is 
the  proper  proportion  of  protein  to  the  other  food  constituents  has  never 
been  clearly  settled,  but  it  may  be  taken  that  in  herbivorous  animals  the 
supply  should  rather  exceed  y(^th  of  the  animal’s  weight  per  diem,  i.e. 
1 grm.  per  kilo. 

The  supply  of  energy  required  varies  with  the  kind  of  animal  being 
fed  and  with  the  work  it  has  to  do.  Thus  a horse  is  fed  to  yield 
mechanical  work,  while  an  ox  is  fed  to  fatten. 

The  horse  requires  a greater  proportionate  supply  of  energy  and 
a much  greater  supply  when  working  than  when  resting.  If  at  rest 
he  is  getting  1’2  grm.  of  protein  per  kilo  of  weight,  this  will  yield  4’9 
calories  of  energy  (see  p.  220),  it  will  be  found  necessary  to  give 
about  5 grms.  of  carbohydrates,  yielding  20’5  calories  of  energy,  and  say 
0*4  grms.  of  fat  yielding  3*7  calories  of  energy,  i.e.  about  30  calories  of 
energy  per  kilo  of  horse,  to  maintain  his  weight. 

When  the  horse  is  doing  hard  muscular  work,  it  is  found  necessary  to 
double  the  supply  of  each  of  the  proximate  principles  and  of  the  yield  of 
energy. 

The  object  of  feeding  oxen  is  generally  to  fatten  for  the  market,  and 
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the  chief  difficulty  is  to  get  the  animal  to  lay  on  proteins  to  form 
flesh.  It  is  in  young  animals  that  this  can  be  best  done,  and  hence  in 
young  cattle  the  amount  of  protein  in  the  food  should  be  large,  about 
4 grms.  per  kilo,  but  in  animals  of  two  years  and  over,  the  amount 
need  not  exceed  1*6  grm.,  and  the  energy  may  be  largely  supplied  by 
carbohydrates. 

In  milk  coivs,  since  the  various  constituents  of  the  milk  are  manu- 
factured in  the  udder  and  not  merely  extracted  from  the  blood,  the 
activity  of  the  udder  is  the  first  factor  to  be  considered  in  the  production 
of  milk.  The  activity  of  this  organ,  like  that  of  others,  seems  to  be 
influenced  very  markedly  by  the  supply  of  protein  food,  and  hence  it  is 
desirable  to  give  to  milk  cows  a higher  proportion  of  protein  food  than  is 
given  to  oxen.  A cow  may  produce  about  20  kilos  of  milk  per  1000  kilos 
of  body  weight  per  diem,  and  this  contains  about  0'6  kilo  of  protein  and 
0'7  kilo  of  fat.  Such  a cow  should  have  a diet  containing,  in  a form 
capable  of  absorption,  about  2*5  kilos  of  protein  and  13*0  kilos  of  carbo- 
hydrates per  1000  kilos  of  body  weight  per  diem.  A cow  in  full  milk,  in 
fact,  should  have  a diet  as  abundant  in  proportion  to  its  weight  as  a horse 
doing  hard  muscular  work. 

In  domestic  animals  the  further  question  of  the  manurial  xalue  of  the 
food  has  to  be  considered.  The  constituents  of  the  excreta  which  are  of 
special  manurial  value  are  the  nitrogen  and  phosphorus.  Since  so  little 
nitrogen  is  fixed  in  the  body  of  the  adult  animal  as  proteins,  the  greater 
quantity  of  the  nitrogen  of  the  food  is  recoverable  in  the  urine  and  faeces. 
In  ruminants  the  phosphorus  is  chiefly  excreted  in  the  faeces.  Hence,  by 
careful  storage  of  the  excreta  and  their  proper  disposal,  a large  return  to 
the  land  may  be  made.  This  cycle  between  animal  and  plant  may  be  illus- 
trated by  the  following  diagram: — 
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Internal  Secretions. 

The  products  of  the  activity  of  various  organs  pass  away  in  the  blood 
stream  and  exercise  important  effects  on  other  organs,  e.g.  the  carbonic 
acid  formed  in  muscle  stimulates  the  respiratory  mechanism  to  increased 
activity.  These  products  have  been  called  internal  secretions. 

Close  beside  each  kidney  a small  solid  organ  is  situated  called  the 
adrenal  hody.  It  consists  of  a tough  outer  part,  the  function  of  which  is 
not  known,  and  a softer  inner  part  which  produces  a substance  (adrenalin) 
which  has  a most  powerful  effect  in  causing  small  arteries  to  contract,  and 
thus  raising  the  arterial  blood  pressure.  It  is  used  in  surgery  to  stop 
h£emorrhages. 

The  thyroid  gland  consists  of  two  solid  lobes,  one  placed  at  each  side 
of  the  windpipe,  just  behind  the  larynx.  It  produces  an  internal  secretion 
which  appears  to  stimulate  the  rate  of  chemical  change  in  the  body,  and, 
when  the  gland  is  removed,  a condition  of  slowed  chemical  activity  results, 
accompanied  by  mental  weakness,  and  often  by  muscular  tremors  or  con- 
vulsions. These  symptoms  may  be  overcome  by  administering  extracts  of 
the  gland. 

The  ovary  and  testis. — The  female  and  male  generative  organs  also 
produce  internal  secretions  which  so  modify  the  body  changes  as  to  pro- 
duce the  sexual  characters  of  different  animals.  Castration  prevents  the 
development  of  these  characters. 

Other  organs  such  as  the  thymus,  a structure  which  lies  in  the  neck 
and  upper  part  of  the  chest  of  young  animals,  and  the  pituitary  hody,  a 
little  solid  structure  at  the  base  of  the  brain,  also  produce  internal  secre- 
tions, the  actions  of  which  are  less  well  known. 

0.  Excretion  of  Waste  Matter  from  the  Body. 

The  manner  in  which  the  waste  carbonic  acid  is  got  rid  of  by  the  lungs 
has  been  already  considered.  (See  Eespiration,  p.  232.) 

The  waste  nitrogen  derived  from  the  proteins  of  the  food  and  tissues  is 
chiefly  excreted  by  the  kidneys  in  the  urine. 

The  urine. — This  is  a yellowish  watery  fluid  which  differs  considerably  in 
different  animals,  being  generally  clear  and  acid  in  reaction  in  carnivorous 
animals,  and  turbid  and  alkaline  in  herbivora.  Often  in  herbivora  the 
urine  when  passed  is  transparent,  but  it  rapidly  becomes  turbid  from 
the  separation  of  carbonate  of  lime.  The  smell  of  urine  varies  with  the 
species  of  animal  and  with  the  food  taken.  In  birds  and  reptiles  the 
urine  is  white  and  solid. 

The  chief  constituent  of  urine  is  urea,  a substance  in  which  most  of  the 
waste  nitrogen  is  thrown  out.  While  proteins  contain  only  16  per  cent,  of 
nitrogen,  urea  contains  nearly  50  per  cent.  The  high  proportion  of 
nitrogen  it  contains  and  its  great  solubility  make  it  a most  convenient 
substance  for  the  excretion  of  nitrogen.  In  birds  and  reptiles,  uric  acid, 
a solid  white  substance  very  insoluble  in  water,  takes  the  place  of  urea. 
Along  with  urea  small  amounts  of  other  substances  containing  nitrogen 
appear  in  the  urine.  In  herbivora  one  of  these  is  of  importance — hippuric 
acid — a substance  which  is  formed  from  the  benzoates  in  the  food  of  the 
animal  by  linking  the  benzoic  acid  to  a nitrogenous  substance  (glycin), 
which  is  manufactured  in  the  body  of  the  animal. 

The  waste  sulphur  of  proteins  is  also  excreted  in  the  urine  in  a more  or 
less  oxidised  condition,  in  part  as  the  ordinary  sulphates  of  sodium  and 
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potassium,  and  in  part  linked  with  the  foul-smelling  aromatic  compounds 
formed  in  carnivora  by  putrefaction  in  the  intestine,  and  in  herbivora 
from  the  aromatic  substances  in  their  food.  In  the  carnivorous  animals 
the  effete  pTios^pliorus  is  also  excreted  in  the  urine  in  a fully  oxidised  con- 
dition as  phosphoric  acid  combined  with  sodium,  potassium,  calcium,  and 
magnesium.  In  the  herbivora  it  is  chiefly  excreted  by  the  wall  of  the 
intestines.  Chloride  of  sodium  or  common  salt,  when  taken  with  the  food, 
is  excreted  in  the  urine. 

Secretion  of  %irine — the  kidneys. — A kidney  lies  on  each  side  of 
the  middle  line  on  the  back  wall  of  the  belly.  It  is  a solid  organ  with  a 
hollow  basin  in  its  middle  from  which  a tube  leads  to  the  bladder.  The 
solid  part  of  the  kidney  consists  of  an  infinite  number  of  little  tubes  lined 
by  secreting  epithelium  (Fig.  35).  The  upper  blind  end  of  each  tube  is 
inverted  by  a clump  of  capillary  vessels  as  the  point  of  the  Anger  of  a 
glove  may  be  inverted  by  pressure  of  a Anger  on  the  outside  {MB). 

From  this  little  tuft  of  blood  vessels  the 
water  and  many  of  the  solids  of  the  blood 
are  separated  to  form  the  urine.  As  this 
passes  down  the  tubes  {POT,  DOT,  ML), 
solids  are  added  to  it  by  the  secreting 
epithelium  taking  up  materials  from  the 
blood  and  passing  them  into  the  urine. 
There  is  thus  a double  mechanism  in  the 
production  of  urine. 


Fig.  35. — To  show  the  tubes  of  the 
kidney  with  the  tufts  of  blood 
vessels  projecting  into  their  ends 
{MB)  and  the  blood  vessels 
(black  lines)  supplying  them 
■with  blood.  (See  text.) 


The  skin  also  is  an  organ  of  excretion, 
although  it  performs  other  functions.  (1)  It 
is  the  protective  covering  of  the  body  which 
prevents  external  violence  from  injuring  the 
living  tissues  lying  below  it,  and  which  also 
prevents  chemical  substances  from  exercis- 
ing a destructive  influence.  These  functions 
are  specially  marked  in  the  development  of 
hair  and  hoofs,  while  by  the  growth  of  horns 
the  skin  affords  not  only  a protective  but 
an  offensive  development.  (2)  The  skin  is 
a great  sense  organ  containing  a variety 
of  receptors  (p.  223).  (3)  Its  excretory 

function  is  exercised  by  two  sets  of  glands, 
the  sweat  glands  and  the  sebaceous  glands.  The  latter  are  placed  at  the 
roots  of  hair,  and  secrete  an  oily  fluid  to  lubricate  them.  The  former  are 
placed  more  deeply  in  the  skin,  and  secrete  a clear  watery  fluid  (the  sweat), 
which  may  be  compared  to  a very  dilute  urine.  The  activity  of  these 
glands  is  under  the  control  of  the  central  nervous  system.  The  sweat, 
when  poured  out,  generally  at  once  evaporates,  and  in  the  process  of 
evaporation  heat  is  taken  from  the  body.  Hence  a horse  which  has  been 
sweating,  if  allowed  do  stand  without  rubbing  down,  is  apt  to  be  chilled. 
The  sweat  which  accumulates  on  the  skin  is  called  the  sensible  perspiration. 

The  'production  of  'milk  may  be  considered  a function  of  the  skin,  since 
the  mammary  glands  are  developments  very  similar  to  the  sebaceous  glands. 
In  the  virgin  animal  these  glands  consist  of  columns  of  cells  running  in 
fibrous  tissue,  but  in  pregnancy  they  grow  rapidly  and  form  tubes  by  the 
central  cells  of  the  columns  breaking  down.  It  is  the  remains  of  these 
broken-down  cells  which  are  discharged  in  the  first  milk  secreted  which  is 
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known  as  colostrum.  The  cells  lining  the  tubes  remain  and  continue 
to  form  the  constituents  of  milk.  These  are — (1)  a protein  (caseinogen 
or  casein-yielder),  which  exists  in  a soluble  lime  compound.  It  is  not 
clotted  on  boiling,  but  clots  under  the  influence  of  an  acid  as  in  the  souring 
of  milk  and  under  the  influence  of  rennet,  an  enzyme  of  the  stomach.  The 
clot  is  white  because  it  contains  the  fat  in  its  meshes,  and  a yellowish 
transparent  whey  is  exuded  on  standing.  (2)  Fats.  The  fats  of  milk  are 
in  flne  globules  suspended  in  the  clear  fluid.  They  tend  to  separate  out  on 
the  top  as  cream.  (3)  Sugar.  The  sugar  of  milk  is  apt  to  undergo  a 
change  into  lactic  acid  under  the  influence  of  various  micro-organisms,  and 
hence  one  reason  of  the  importance  of  preserving  milk  from  the  entrance 
of  microbes.  Milk,  containing  as  it  does  all  the  proximate  principles  of 
food,  is  an  excellent  soil  for  the  growth  of  all  sorts  of  microbes  and  of 
many  of  those  which  produce  disease.  This  important  fact  is  practically 
ignored  by  the  greater  number  of  farmers  and  consumers  in  this  country. 

The  composition  of  milk  varies  greatly  in  different  animals  and  at 
different  periods  of  lactation.  The  following  table  gives  some  approximate 
results : — 

Percentage  Composition  of  Milk. 


Cow.  Mare. 

Bitch. 

Water  . . 

88-3  91-6 

75 

Proteins  ..... 

3-0  1-0 

10 

Fats 

3-5  1-3 

11 

Carbohydrates  .... 

4*5  5‘7 

3 

Salts 

0-7  0-4 

1 

(4)  The  skin  is  also  the  great  heat  regulator  of  the  tody.  Heat  is 
constantly  being  liberated  by  muscles,  more  especially  during  muscular 
exercise,  and  yet  the  temperature  of  the  body  is  maintained  at  about  the 
same  level  under  all  conditions. 

This  is  brought  about  by  the  fact  that,  whenever  there  is  an  increased 
liberation  of  heat  in  the  muscles,  the  blood  vessels  of  the  skin  dilate 
and  allow  the  blood  to  come  to  the  surface  and  thus  be  cooled,  while 
at  the  same  time  the  sweat  glands  become  active,  and  by  the  evaporation 
of  sweat  more  heat  is  given  off. 

The  normal  temperature  differs  in  different  animals.  Taken  in  the 
rectum,  as  it  is  generally  taken  in  animals,  it  is  in  the  horse  about  37°  to 
38°  C. 

Under  the  influence  of  the  poisons  of  various  disease  germs  the  skin 
mechanism  for  getting  rid  of  heat  does  not  act  — the  blood  vessels 
are  strongly  contracted — and  the  skin  thus  kept  cool  so  that  shivering  or 
a rigor  may  be  produced.  But  at  the  same  time,  by  the  retention  of 
heat,  the  internal  temperature  of  the  animal  may  rise  and  thus  fever  be 
produced. 

D.  Reproduction. 

So  far  the  animal  has  been  studied  as  an  individual,  but  it  has  also  to 
be  regarded  as  part  of  a species,  as  an  entity  which  has  not  only  to  lead  its 
own  life  but  to  transmit  that  life  to  offspring. 

For  this  purpose  special  reproductive  organs  are  developed,  the  testis 
in  the  male  and  the  ovary  in  the  female,  and  reproduction  is  brought  about 
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by  the  conjugation  of  a cell  produced  by  the  testis  (the  spermatozoon) 
with  a cell  produced  by  the  ovary  (the  ovum). 

While  the  individual  is  growing  the  sexual  organs  are  quiescent,  but 
removal  of  these  organs  at  this  period  prevents  the  development  of  the 
typical  sexual  characters,  showing  that  even  at  this  time  they  are  producing 
an  internal  secretion  which  influences  the  development  of  the  body. 

In  adult  life  the  female  has  cycles  of  sexual  activity  (the  oestrous 
cycles) — first,  an  anoestrous  period  during  which  the  sexual  organs  are 
quiescent ; second,  a pro-oestrous  stage  during  which  one  or  more  ova  are 

rapidly  ripening,  and  during  which  the 
sexual  organs  become  engorged  with 
blood  so  that  bleeding  may  occur ; third, 
the  oestrous  stage,  during  which  the  ovum 
is  impregnated  by  the  spermatozoon  of 
the  male  fusing  with  it. 

The  fertile  egg  in  the  mammal  now 
becomes  embedded  in  the  lining  mem- 
brane of  the  womb,  where  its  develop- 
ment goes  on,  the  single  cell  dividing 
and  again  dividing.  From  the  mass  of 
cells  so  formed  all  the  tissues  and  organs 
of  the  embryo  develop.  At  first  there  is 
no  direct  connection  between  the  embryo 
and  the  mother,  but  as  development 
progresses  tufts  of  blood  vessels  project 
from  the  embryo  into  enlarged  blood 
vessels  in  the  lining  membrane  of  the  womb,  and  the  placenta  is  thus 
formed  (Eig.  36).  It  is  through  this  placenta  that  the  embryo  obtains  its 
nourishment  and  through  it  that  it  gets  rid  of  its  waste  material. 

At  the  end  of  a definite  period  the  young  are  expelled  from  the  womb 
by  the  contractions  of  the  muscular  wall  of  that  organ.  The  period  of 
gestation  differs  in  different  animals,  but  is  a definite  period  in  each 
species — 

Mare  . . . . . . 11  months. 

Cow 40  weeks. 

Hog 60  days. 


Physiology  of  Plants. — In  addition  to  studying  a typical  plant 
from  the  standpoint  of  its  structure,  the  plant  can  also  be  examined  from  the 
view  of  its  physiology,  as  a machine  in  action.  The  individual  plant  is 
concerned  with  its  nutrition,  the  taking  in  of  food  material  and  the  working 
of  this  up  into  a condition  such  that  it  can  be  made  use  of.  In  addition 
to  its  success  as  an  individual,  the  plant  is  further  concerned  with  providing 
for  the  future  of  the  species  and  the  future  of  its  race,  i.e.  is  concerned  in 
reproduction  and  in  spread.  There  is  in  these  functions  of  the  plant  a 
division  of  labour ; a system  connected  with  the  protection  of  the  plant  from 
external  dangers  ; a system  for  mechanical  support,  and  a provision  against 
the  various  strains ; an  absorptive  system ; a conducting  system ; parts 
concerned  in  perception,  so  that  favourable  external  conditions  can  best  be 
taken  advantage  of ; a system  concerned  with  movement,  so  that  the  best 
exposure  to  light  and  air  are  secured ; an  aeration  system ; an  excretory 
system  ; a storage  system,  and  so  on. 

In  the  composition  of  plants  water  is  the  most  abundant  ingredient.  If 


Fig.  36. — Diagram  of  the  pregnant 
uterus  of  the  mare  to  show  the 
foetus  attached  to  the  mother  by 
the  tufts  of  vessel  marked  V. 
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this  be  driven  off  in  the  drying  of  the  plant,  the  solid  dry  matter  that 
remains  is  found  to  be  made  up  of  organic  and  inorganic  chemical  compounds. 
If  these  be  burned,  then  such  things  as  carbon  dioxide,  ammonia,  water  are 
given  off,  while  an  incombustible  ash  remains — a mere  fraction  of  the 
original  plant — this  ash  containing  elements  that  had  been  taken  in  as 
useful  and  probably  also  others  more  or  less  accidental,  according  to  the 
locality  of  the  plant’s  growth.  For  protoplasm  itself — the  living  part  of  the 
plant — carbon,  oxygen,  hydrogen,  nitrogen,  sulphur  are  absolutely  necessary, 
while  for  the  feeding  and  healthful  growths  of  a green  plant  there  must  be 
present  in  addition  phosphorus,  potassium,  calcium,  magnesium,  iron.  With 
some  plants  chlorine  seems  to  be  necessary,  and  sodium  and  silicon  are 
found  in  all  plants  that  grow  on  ordinary  soils.  All  the  substances  taken 
in  do  not  necessarily  serve  as  food  material,  but  their  presence  may  be 
necessary  for  the  proper  absorption  and  use  of  absolutely  essential  substances. 
While  generally  it  may  be  said  that  no  substance  will  be  taken  up  in 
quantity  that  is  not  of  service  to  the  plant,  what  actual  elements  shall 
be  present  will  depend  on  the  locality ; thus  iodine  and  bromine  are  found 
in  seaweeds,  while  plants  living  in  certain  soils  may  contain  such  accidental 
elements  as  arsenic,  copper,  zinc. 

Elements  Absorbed  and  their  Importance. — Carbon.  Green  terrestrial 
plants  get  their  carbon  chiefly  from  the  COg  of  the  atmosphere  ; green 
aquatic  plants  obtain  it  from  the  COg  in  solution  in  the  water.  A little 
may  be  obtained  from  the  soil  in  the  form  of  organic  compounds. 

Forty  to  fifty  per  cent,  of  the  dry  matter  of  the  plant  may  be  carbon. 
It  is  used  within  the  plant  to  form  substances  which  go  to  build  up  the 
plant  or  undergoing  decomposition  set  free  a supply  of  energy.  Non-green 
plants  require  carbonaceous  food  material,  but  are  not  able  to  build  it  up 
from  COg ; they  obtain  it  by  taking  it  in  already  formed,  namely,  in  carbon 
compounds  derived  from  a live  host  (parasites)  or  from  dead  decaying 
organic  matter  (saprophytes). 

Oxygen  is  obtained  free  from  the  air  or  from  water  or  in  salts  (nitrates, 
sulphates,  etc.).  The  free  oxygen  is  made  use  of  in  the  destructive 
metabolism,  the  combined  oxygen  in  constructive  metabolism. 

' Hydrogen^  typically  obtained  by  the  breaking  up  of  water  in  the  plant,  this 
water  having  entered  at  the  roots.  If  there  be  ammonia  in  the  atmosphere, 
then  small  quantities  of  hydrogen  may  be  obtained  by  this  being  absorbed. 

Nitrogen. — Although  nitrogen  is  present  in  large  quantities  in  the  air, 
plants,  as  a whole,  cannot  make  use  of  this  free  nitrogen,  but  their  nitrogen 
is  obtained  from  the  soil  in  the  form  of  nitrates.  These  nitrates  are  often 
given  directly,  as  when  the  farmer  manures  with  nitrate  of  soda,  but  when, 
apart  from  this  direct  giving  of  nitrate,  there  is  placed  in  the  soil  dung  or 
other  matter  containing  organic  nitrogenous  compounds,  then  the  formation 
of  nitrates  for  the  plant  is  a biological  process,  a process  which  cannot  take 
place  in  a sterilised  soil,  i.e.  in  a soil  where  all  bacteria  have  been  destroyed. 
Several  different  kinds  of  bacteria  have  the  power  of  acting  on  nitrogenous 
organic  compounds  and  resolving  the  albuminous  organic  matter  into  simpler 
principles,  converting  proteid  matter  into  ammonium  compounds,  but  the 
other  two  stages  in  nitrification  are  the  work  each  of  a special  bacterium.  The 
working  up  of  ammonia  to  nitrite  is  the  result  of  the  activity  of  the  minute 
organism,  Nitrosomonas  Euroycea,  while  the  nitrites  become  nitrates  by  the 
agency  of  another  bacterium,  Nitrobacter.  The  last  two  stages  in  the  process 
of  nitrification,  the  ammonia  to  nitrite  and  the  nitrite  to  nitrate,  are  processes 
of  oxidation.  Conditions  for  the  successful  work  of  these  last  two  bacteria 
are  a supply  of  oxygen,  a certain  amount  of  moisture,  a suitable  tempera- 
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ture,  and  the  presence  of  alkaline  salts.  Light  acts  injuriously.  These 
bacteria  are  known  to  do  their  work  in  solutions  that  contain  no  organic 
matter.  In  this  connection  research  has  proved  that  there  may  be  loss  of 
nitrates  in  manure  heaps  kept  too  long  or  in  soils  with  too  much  farmyard 
manure,  owing  to  the  action  of  denitrifying  organisms.  Their  work  is  a 
reducing  one,  nitrates  being  decomposed  with  the  giving  off  of  free 
nitrogen.  Generally  it  may  be  said  that  the  conditions  under  which  these 
harmful  denitrifying  organisms  flourish  are  the  opposite  to  those  mentioned 
as  favourable  to  the  nitrifying  germs — their  work  is  done  in  absence  of 
oxygen,  and  where  there  is  abundance  of  easily  oxidised  organic  compounds. 

While,  speaking  generally,  the  nitrogen  taken  in  by  the  plant  must  be 
combined  with  nitrogen,  there  is  no  doubt  that  some  of  the  lower  plants,  e.g. 
bacteria,  are  able  to  make  use  of  free  nitrogen.  An  interesting  example  is 
that  of  the  bacterium  Bacillus  radicicola,  which  lives  in  partnership  with 
leguminous  plants.  These  bacilli  invade  the  roots  of  peas,  beans,  clover, 
and  other  Leguminosae,  and  as  a result  of  their  presence  nodules  or  swell- 
ings arise  on  the  roots.  In  these  swellings — known  technically  as  my- 
codomatia — the  bacteria  live,  obtaining  their  sugar  or  carbonaceous  food 
material  from  the  host  plant,  but  supplying  in  exchange  nitrates  made  by 
them  from  free  nitrogen.  Such  nodules  grow  best  when  the  plants  are  in 
soils  poor  in  combined  nitrogen ; the  nodules  on  analysis  have  been  found 
rich  in  nitrogenous  substances  and  in  potash  and  phosphorus.  In  a 
sterilised  soil,  i.e.  in  a soil  containing  no  bacteria,  leguminous  plants 
are,  in  the  absence  of  combined  nitrogen,  as  helpless  as  the  plants  of  any 
other  Natural  Order.  At  the  present  time  numerous  experiments  are  being 
conducted  by  way  of  inoculating  soils  with  bacteria,  and  hopes  are  being 
held  out  that  useful  bacteria,  such  as  those  of  Leguminosae,  will  be  found 
serviceable  with  crop  plants  other  than  leguminous  crop  plants. 

There  is  still  much  to  be  found  out  not  only  concerning  such  bacteria, 
but  also  concerning  the  help  given  to  the  roots  of  plants  living  in  peaty 
soils,  and  soils  rich  in  humus,  by  fungi.  It  seems  beyond  question  that 
most  useful  benefits  result  to  the  plant  from  the  ectotrophic  and  endotrophic 
mycorhizae,  as  these  associations  of  root  and  fungus  are  called. 

Nitrate  promotes  growth,  luxuriance  of  leaf  and  stem. 

Phosphorus  is  obtained  from  the  soil  as  phosphate,  phosphate  of  lime, 
and  potash.  It  promotes  fruitfulness  and  early  ripening,  and  is  largely 
represented  in  the  ash  of  seeds. 

Sulphur  is  also  absorbed  from  the  soil  in  combination  as  sulphate  of 
ammonia,  of  potash,  of  calcium,  etc.  Proteid  matter  contains  sulphur,  but 
the  percentage  is  small. 

Potassium  is  also  taken  from  the  soil  in  combination  as  nitrate,  chloride, 
carbonate,  sulphate,  phosphate.  The  exact  function  of  potassuim  is  not 
clear.  There  are  various  suggested  uses  for  it — e.g.  {a)  its  presence  seems 
necessary  for  photo-synthesis  or  sugar-making  ; (5)  its  salts  may  have  to  do 
with  the  keeping  up  of  turgidity,  and  as  a matter  of  fact  it  is  well  represented 
in  the  ash  of  the  actively  growing  parts  of  plants,  turgidity  being  one  of 
the  conditions  of  growth ; (c)  it  may  have  some  part  to  play  in  the  dis- 
tribution of  the  carbohydrates,  and  it  is  certainly  found  in  places  where 
reserves  of  these  are  laid  up,  e.g.  potato  tubers,  grapes,  mangel  roots. 

Sodium  is  absorbed  in  forms  similar  to  the  last,  nitrate  of  soda,  being  the 
most  useful.  Sodium  chloride  or  common  salt  is  not  a nutritive  material  in 
most  plants,  and  yet  if  offered  in  solution,  quantities  may  be  taken  up.  A 
small  amount  may  be  taken  up  without  harm  by  the  plant,  but  in  the 
presence  of  a 2 to  3 per  cent,  solution  of  common  salt  most  species  of 
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plant  die.  Halophytes  or  plants  living  by  the  seashore,  salt  marshes,  etc., 
have,  in  the  struggle  for  existence,  accommodated  themselves  to  the  large 
amount  of  salt  present,  and  show  adaptations  in  structure  to  such  an 
environment.  The  modifications  of  the  halophytes  are  such  as  are  typical 
of  “ drouth  ” plants,  namely,  a reduction  in  the  transpiration  surface  and  a 
storing  of  water,  the  plants  being  plumper  and  more  succulent.  Cabbage 
and  beet  are  descendants  of  halophytes. 

Calcium,  absorbed  in  combination,  has  various  functions  in  the  plant. 
It  is  marked  in  cell  walls;  it  helps  to  neutralise  harmful  oxalic  acid. 
The  liming  of  soils  has  various  purposes — the  helping  in  nitrification  ; the 
making  of  clay  more  easily  worked;  the  neutralising  organic  acids  in 
peaty  soils ; the  setting  free  of  potash  from  silicates  in  the  soil,  etc. 

Magnesium  is  absorbed  in  various  combinations,  chiefly  carbonate  and 
sulphate.  It  is  got  in  the  ash  of  all  parts  of  the  plant,  especially  that  of 
seeds.  Its  use  to  the  plant  is  a secret  not  yet  extracted  from  nature. 

Iron,  taken  in  by  the  plant  in  any  soluble  combination.  Its  presence 
is  necessary  for  the  formation  of  chlorophyll,  although  it  does  not  enter 
directly  into  that  pigment.  If  a plant  be  grown  in  a solution  containing 
no  salt  of  iron,  the  plant  remains  bleached  and  non-green,  and  is  said  to 
be  chlorotic. 

Silicon,  taken  in  as  soluble  silicate,  e.g.  of  potassium  and  sodium,  the 
latter  being  the  most  important.  Its  actual  use  is  uncertain.  It  is  found 
deposited  characteristically  in  the  cell  walls  of  the  epidermis  of  grasses 
and  horse  tails,  and  in  such  a position  it  may  have  some  protective  function 
against  insect  attack  or  the  invasion  of  harmful  fungi. 

Functions  of  the  Various  Organs  of  the  Plant. — The  very  lowest 
plants  consist  of  a single  cell,  i.e.  a droplet  of  protoplasm,  typically  surrounded 
by'a  cell  wall.  In  such  a case  there  can  be  no  division  of  labour,  the  single 
cell  being  capable  of  performing  all  the  necessary  activities.  The  higher 
plants,  however,  have  typically  root,  stem,  and  leaf,  known  as  the  vegetative 
organs,  and  flowers  or  reproductive  organs.  The  root  has  two  main  func- 
tions, to  flx  the  plant  in  the  soil  and  to  take  in  water  with  inorganic  or 
mineral  food  material  in  solution.  The  stem  growing  in  the  air  gives 
attachment  and  exposure  to  the  leaves,  and  at  the  same  time  by  means  of 
the  wood  or  xylem  conducts  upwards  crude  sap  taken  in  at  the  roots,  while 
by  the  bast  or  phloem  it  conducts  downwards  sap  elaborated  in  the  leaves. 
The  foliage  leaves,  strengthened  by  the  veins  or  vascular  bundles  and 
exposing  broad  surfaces  to  the  air,  are  concerned  in  photo-synthesis  or 
carbon-assimilation  and  in  respiration  and  transpiration.  (It  should  be  re- 
membered, however,  that  all  parts  of  the  plant  breathe,  and  that  green 
stems  and  other  green  parts  carbon-assimilate,  and  that  transpiration  takes 
place  all  over  the  plant.) 

The  function  of  the  flower  is  to  produce  seed. 

Absorption  of  Water  and  Inorganic  Food  Material. — In  all  the 
higher  plants  the  water,  so  necessary  for  the  plant,  passes  in  at  the  roots, 
carrying  with  it  inorganic  matter  in  solution,  for  plants  can  only  take  in 
dissolved  food  material.  The  salts  in  the  soil  ai’e  brought  into  solution  by 
water  in  the  soil,  by  water  containing  some  COg  in  solution,  and  by  the 
acid  sap  of  the  root  hairs.  An  excess  of  water  in  the  soil  is  harmful, 
not  only  because  the  roots  cannot  then  get  a free  supply  of  oxygen, 
and  so  are  suffocated,  but  also  because  a waterlogged  soil  is  a cold  soil,  and 
absorption  by  the  roots  can  only  take  place  when  the  soil  has  a certain 
temperature.  The  root  hairs  are  the  great  absorbing  organs.  A root  hair 
is  a living  structure,  viz.,  a cell  containing  protoplasm  and  a nucleus  and 
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organic  acids  that  play  a part  in  osmosis ; the  wall  of  the  root  hair  is  thin. 
Absorption  by  the  root  hairs  goes  on  all  over  the  surface  of  the  root  hair 
by  osmosis.  The  solution  of  food  material  taken  in  by  the  root  hairs 
passes  from  cell  to  cell  of  the  cortex  of  the  root  inwards  to  the  xylem  or 
wood  vessels  and  tracheids ; by  these  it  passes  up  into  the  xylem  of  the 
stem  (the  vascular  system  is  continuous  all  over  the  plant),  out  by  the 
xylem  of  the  vascular  bundles  into  the  leaves ; in  the  leaf,  food  material  is  kept 
behind,  and  the  water  having  reached  the  air  spaces  of  the  leaf,  is  transpired 
as  water  vapour  through  the  stomata  or  pores  in  the  leaf.  That  crude  sap 
shall  pass  into,  and  continue  to  be  absorbed  by  the  roots,  depends  on  certain 
conditions ; the  food  solution  must  be  a dilute  one,  not  exceeding  two  to  five 
parts  of  solid  in  1000  of  water;  these  roots  must  have  a supply  of  oxygen, 
and  there  must  be  a certain  degree  of  warmth  in  the  surrounding  soil.  A 
number  of  factors  aid  in  the  ascent  of  sap,  the  chief  forces  being  root 
pressure  and  transpiration,  but  as  aids  there  are  the  following : the  work  of 
the  living  cells  which  abut  on  the  woody  tissue  of  the  stele,  oscillations  of 
the  plant,  differences  of  gaseous  pressure  within  and  without  the  plant, 
alterations  in  temperature,  capillarity  even. 

Transpiration. — This  is  the  giving  off  of  water  vapour  at  the  surface 
of  the  plant.  It  is  not  mere  evaporation,  but  is  a living  process  in  which 
protoplasm  plays  a part.  Very  much  water  in  the  form  of  vapour  can  be 
given  off  by  plants  in  a day.  This  transpiration  is  influenced  by  numerous 
external  conditions, — by  the  intensity  of  the  light,  the  water  content  of  the 
surrounding  atmosphere,  the  temperature  of  the  soil,  the  temperature  of  the 
air,  the  amount  of  water  in  the  soil,  the  strength  of  the  food  solution,  the 
chemical  nature  of  the  substances  present  in  the  solution.  The  transpiration 
current  carries  in  it  the  materials  necessary  for  building  up  the  plant,  the 
water  secures  the  maintenance  of  turgidity  in  the  cells, — and  without  such 
turgidity  growth  would  be  impossible, — while  the  evaporation  at  the  surface 
acts  as  a pulling  force,  and  so  aids  the  ascent  of  the  sap. 

liOTATiON  OF  Crops. — While  it  may  be  correct  in  a general  sense  to  speak 
of  the  selective  power  exercised  by  plants  as  regards  feeding,  this  must  not 
be  taken  to  mean  that  the  root  hairs  select  certain  food  materials  and 
reject  others,  or  that  they  select  useful  and  reject  harmful  substances.  It 
is  true  that  absorption  is  not  merely  a physical  thing,  but  that  the  living 
protoplasm  plays  a part,  yet  if  the  conditions  for  osmosis  be  fulfilled,  the 
solution  will  pass  into  the  root  hairs  irrespective  of  whether  the  contents 
be  useful  or  harmful.  Still,  plants  of  different  Natural  Orders  grown 
together  in  the  same  environment  show  differences  in  analysis ; thus  the  ash 
of  a reed  on  analysis  might  show  70  per  cent,  of  silica,  while  that  of  a 
white  water-lily  grown  beside  it  might  show  only  J per  cent,  of  silica ; or 
clover  might  show  a low  percentage  of  silica,  while  grass  grown  with  it 
would  show  a high  percentage.  The  total  amount  of  any  substance  found 
in  the  ash  of  a plant  depends  on  various  factors, — on  the  amount  of  the 
substance  present  in  solution,  on  the  osmotic  activity  of  the  root  hairs  and 
other  cells  of  the  root,  and  markedly  on  whether  or  no  the  particular 
substance  is  being  made  use  of  by  the  plant,  and  therefore  being  continually 
withdrawn  from  the  solution  or  not  withdrawn.  It  is  because  different 
species  make  greater  calls  on  certain  substances  rather  than  on  others,  that 
rotation  of  crops  is  practised,  and  in  addition  to  this  physiological  justification 
for  crop  rotation  there  may  be  also  economic  advantages.  This  is  well 
illustrated  in  the  Norfolk  Eotation — practised  on  a light  soil  in  a dry 
climate — turnips,  barley,  clover  or  grasses,  wheat. 

The  cereal  crops  make  their  chief  call  on  nitrogen ; the  turnips  ask 
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phosphates,  the  “ seeds  ” potash  and  lime.  The  so-called  exhausting  crops, 
the  barley  and  the  wheat,  are  separated  by  the  so-called  restorative  crops, 
turnips  and  clover.  The  fine  seed-bed  necessary  for  the  turnips  can  be  pre 
pared  in  winter  and  spring,  after  the  harvesting  of  the  wheat.  The  turnips 
being  fed  off  by  sheep,  the  soil  gets  the  resulting  manure,  and  in  its  upper 
layers  too,  this  suiting  the  barley  with  its  shallow  roots. 

Barley  not  taking  long  to  come  to  maturity,  there  is  time  for  the  eating 
off  of  the  turnips.  When  the  barley  is  sown  the  “ seeds  ” are  also  sown, 
the  not  too  tall  and  not  too  thick  barley  acting  as  a nurse.  Clover, 
obtaining  its  nitrates  from  free  nitrogen,  leaves  the  soil  richer  in  nitrogen, 
and  this  suits  wheat,  which  follows,  and  is  greedy  for  nitrates.  Wheat, 
too,  grows  comparatively  slowly,  so  that  there  is  time  for  the  clover  roots  to 
decay,  so  that  their  contained  nitrogen  can  become  available.  The  possible 
dangers  of  this  rotation  are  finger-and-toe  on  the  turnips,  and  clover  sick- 
ness, in  which  case  the  interval  between  turnips  and  the  next  turnip  crop 
must  be  lengthened,  and  so  also  with  the  clover. 

Photo-synthesis  or  Carbon-assimilation. — This  is  the  taking  in  of  car- 
bon dioxide  by  the  green  plant  (i.e.  by  the  chloroplasts,  which  are  specialised 
pieces  of  protoplasm  containing  chlorophyll  and  found  only  in  parts  of  the 
plant  exposed  to  the  light)  and  the  breaking  up  of  this  and  of  water,  so  that 
ultimately  sugar  or  starch  results.  The  effect  on  the  air  is  a purifying  effect, 
as  the  carbon  taken  in  is  retained,  while  oxygen  is  given  off ; the  efiect  oh 
the  plant  is  an  increase  of  weight,  the  process  being  a feeding  process. 

For  this  absorption  of  COg  and  sugar-making,  the  following  conditions 
are  necessary — (1)  the  presence  of  chlorophyll  (the  green  colouring  matter 
of  the  plant),  (2)  the  presence  of  sunlight,  (3)  a suitable  temperature. 

To  break  up  COg  and  HgO,  and  to  make  sugar  requires  energy,  and  the 
energy  is  obtained  from  certain  rays  in  sunlight  or  whitelight,  the  energy- 
giving rays  being  the  red  rays  chiefly ; the  part  the  chlorophyll  plays  is 
that  it  absorbs  these  energy-giving  rays,  harnessing  them  as  it  were  for  the 
work.  We  know  the  end  result — the  formation  of  sugar  or  starch — but 
the  details  of  the  process  are  in  dispute.  The  sugar  made  in  the  daytime 
can  be  thrown  into  the  temporary  form  of  starch.  At  night  this  starch  is 
changed  to  sugar  again ; part  of  the  sugar  is  made  use  of  by  the  plant,  and 
any  excess  is  passed  to  some  place  of  storage,  where  it  may  remain  as  sugar 
or  be  altered  into  starch. 

This  carbon-assimilation  must  not  be  confused  with  respiration,  which 
is  the  taking  in  of  oxygen  and  the  giving  off  of  CO2.  The  two  processes 
may  be  contrasted  thus — 


Carbon- Assimilation. 

Takes  place  only  in  daytime. 

CO2  taken  in  and  0 given  off,  only 
by  green  parts  of  plants. 


Purifies  the  air. 

Adds  to  the  weight  of  the  plant. 


Day  and  night. 

0 taken  in  and  COg  given  off  by 
all  parts  of  the  plant,  and  quite 
irrespective  of  colour. 

Fouls  the  air. 

Causes  loss  of  weight. 


Although  the  plant  breathes  night  and  day,  yet  the  amount  of  COg 
made  use  of  in  sugar-making  is  far  in  excess  of  that  given  off  in  breathing, 
hence  the  general  effect  of  green  plant  life  on  the  air  is  a purifying  effect. 
The  gaseous  interchange  is  chiefly  stomatal,  although  there  may  be  passage  of 
gases  through  the  outer  skin  of  the  plant  before  this  region  becomes  thickened. 

Sugars  (soluble  carbohydrates)  then  are  built  up  typically  in  the  living 
cells  of  the  leaf.  Soluble  nitrogenous  compounds,  e.g.  amides,  are  also 
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formed  after  the  taking  in  of  nitrates  at  the  root,  and  from  these  with 
the  addition  of  sulphur  and  phosphorus  higher  nitrogenous  bodies,  proteids, 
and  protoplasm  itself  are  formed  in  the  living  cell. 

Keserves. — The  fact  that  absorption  in  the  plant  is  more  of  a physical 
thing  than  in  the  animal,  means  that  once  absorption  is  set  up  in  the 
plant — the  conditions  being  favourable — it  is  likely  to  continue,  and 
therefore  the  plant  will  take  more  in  than  is  sufficient  for  the  needs  of 
the  moment.  Eeserves  are  a necessity,  because  the  plant  is  at  the  mercy  of 
external  environment,  viz.,  excessive  cold,  the  alternation  of  the  seasons,  the 
periodicity  of  day  and  night,  etc.  The  places  of  storage  are  varied.  Seeds 
are  great  places  for  reserve,  also  swollen  roots,  rhizomes  or  creeping  under- 
ground stems,  stem  tubers,  corms,  bulbs. 

The  stores  may  be  starch,  as  in  the  potato  and  many  seeds,  inulin  in 
dahlia  and  artichoke,  cane-sugar  in  the  turnip  and  beet,  grape  sugar  in 
the  fleshy  leaves  of  the  onion,  fruit  sugar  in  many  fruits,  cellulose  in  palms, 
glucosides  in  Cruciferse  and  Kosaceae.  Examples  of  stores  of  proteid 
matter  are  the  aleurone  grains  of  many  seeds,  e.g.  bean  and  castor,  and  the 
asparagin  and  leucin  of  tubers  and  rhizomes.  Stores  of  oil  are  found  in 
rape  seed,  hemp  seed,  linseed,  cotton  seed,  sunflower  seed,  castor  seed. 

Digestion  of  Reserves. — The  reserve  material  is  very  often  insoluble 
and  indiffusible,  and  before  becoming  of  any  service  to  the  plant  it  must  be 
rendered  soluble  and  diffusible.  This  is  the  work  of  enzymes  or  ferments. 
Each  cell  containing  reserve  may  also  contain  a trace  of  ferment  sufficient 
to  render  that  reserve  soluble  and  diffusible,  or  ferment- containing  cells 
may  be  scattered  here  and  there  among  reserve-containing  cells,  or  the 
ferment  may  be  secreted  by  a special  layer  of  cells  as  in  all  the  grasses  and 
cereals,  where  the  reserve  matter  of  the  grain  is  rendered  available  by  a 
ferment  secreted  by  a layer  of  cells  of  a modified  part  of  the  embryo 
known  as  the  scutellum. 

Exceptional  Modes  of  Nutrition. — Some  flowering  plants  are  partially 
parasitic,  e.g.  mistletoe,  whose  sinkers  are  found  in  the  wood  of  the  host  and 
tap  the  host  of  water  and  inorganic  food  material;  yellow  rattle  and  cow- 
wheat  send  suckers  into  the  roots  of  the  pasture  plants  and  feed  partly  at 
the  expense  of  these  plants.  Dodder  (Cuscuta)  is  a complete  parasite. 
Losing  all  connection  with  the  soil  and  being  practically  destitute  of 
chlorophyll,  dodder  sends  suckers  into  the  host  plant  (clover,  whin,  etc.),  and 
lives  entirely  off  it.  Many  fungi,  e.g.  rust  of  wheat,  potato  disease,  ergot  of 
rye,  etc.,  are  parasitic,  obtaining  their  whole  food  supply  from  the  host  plant. 

Some  flowering  plants  are  saprophytic,  e.g.  Monotropa.  Many  fungi 
are  also  saprophytes  living  off  decaying  organic  matter,  e.g.  mushroom.  The 
associations  of  plant  and  fungus  known  as  mycorhizse  have  already  been 
mentioned.  Some  plants,  e.g.  sun-dew  (Drosera)  and  butterwort  (Pinguicula), 
living  in  moors,  where  nitrates  in  the  soil  are  scarce,  trap  insects,  pour  out 
a digestive  juice,  and  take  up  solutions  from  the  bodies  of  the  dsead  insects. 

Growth. — This  is  increase  in  bulk  with  permanent  change  of  form.  The 
conditions  for  growth  are,  a sufficient  supply  of  water,  appropriate  food 
materials,  a favourable  temperature,  the  presence  of  oxygen ; light  is  also 
necessary  for  healthful  growth. 

Irritability. — Of  the  various  qualities  of  living  matter,  one  of  the  most 
important  and  characteristic  is  its  sensitiveness  or  irritability  to  external 
stimuli ; protoplasm  responds  to  external  stimuli,  and  the  response  commonly 
produces  movements.  The  chief  exciting  causes  in  different  members  of  the 
plant  are  gravity,  light,  moisture,  contact,  alterations  in  temperature.  The 
various  movements  of  the  plant — the  growth  of  stems  towards  the  light,  the 
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growth  of  roots  away  from  the  light,  the  arrangement  of  the  leaves  so  that 
they  get  the  best  exposure  to  light  and  air,  the  downwards  growth  of  roots, 
the  upwards  growth  of  stems,  the  sleep  position  or  the  day  and  night  position 
of  leaves  and  flowers,  etc., — all  result  in  advantage  to  the  plant,  which  is 
thereby  brought  into  more  favourable  relation  to  the  environment. 

The  importance  of  light  as  regards  plant  life  is  very  great.  It  is 
necessary  for  the  formation  of  chlorophyll ; it  is  necessary  for  pigments  other 
than  chlorophyll ; it  is  necessary  for  sugar-making ; it  has  a tonic  influence 
on  the  plant,  and  has  a great  influence  on  the  structure  and  general  appearance 
of  the  plant.  If  a plant  be  kept  in  the  dark  it  remains  bleached  in  colour ; 
the  shoots  are  longer  and  weaker,  strengthening  elements  being  reduced ; 
there  is  a greater  succulence  than  in  plants  grown  normally ; the  leaves 
remain  very  small ; the  production  of  flowers  is  interfered  with,  and  such 
as  are  produced  are  abnormal  in  shape  and  without  colour.  Many  move- 
ments of  the  plant  are  dependent  on  light. 

Eepkoduction. — This  is  the  process  of  giving  rise  to  new  individuals 
from  a parent  or  parents.  Such  may  take  place  in  three  ways — (a)  vegeta- 
tive multiplication.  In  this  case  no  special  cell  is  produced,  but  a part  of 
the  parent  plant,  naturally  or  artificially,  develops  into  a new  individual. 
Examples  of  vegetative  multiplication  are  found  in  the  growth  of  new 
individuals  from  rhizomes,  runners,  suckers,  corms,  tubers,  bulbs,  and  in  pro- 
pagation by  layering,  by  division,  by  cuttings,  and  by  budding  and  grafting. 

As  opposed  to  this  vegetative  multiplication  we  have  sexual  multiplica- 
tion, the  production  of  special  sexual  cells  which  after  fusion  give  rise  to  a 
new  individual.  In  the  world  of  higher  plants  it  is  the  flower  which  is 
concerned  in  this  sexual  multiplication  and  the  production  of  seed.  The 
various  whorls  of  the  flower — all  of  which  are  just  leaves  modified  for 
reproductive  purposes — have  each  their  part  to  play.  The  sepals  are 
protective,  the  petals  attract,  the  stamens  or  male  parts  produce  the  pollen, 
and  the  carpels  provide  for  the  reception  of  the  pollen,  the  conduction  of 
the  pollen  tube,  and  the  enclosing  of  the  ovules — later  the  seeds.  Pollination 
or  the  carrying  of  the  pollen  to  the  stigma  may  be  self-pollination  or 
cross-pollination.  In  cross-pollination  there  are  various  agents,  insects, 
and  other  animals,  the  wind,  water ; there  may  also  be  mechanical  arrange- 
ments in  the  flower  by  which  self-pollination  is  prevented  and  cross- 
pollination  attained.  The  pollen  grain  having  reached  the  stigma  sends 
out  a pollen  tube  which  passes  down  the  style,  enters  the  ovary,  and 
searches  out  an  ovule,  which  it  enters  by  a little  canal  where  the  coats  of 
the  ovule  do  not  meet.  In  the  embryo  sac  of  the  ovule  is  the  egg,  which  is 
fertilised  by  the  passage  to  it,  from  the  pollen  tube,  of  a generative  nucleus. 
A second  generative  nucleus  fuses  with  the  nucleus  of  the  embryo  sac. 
The  fertilised  egg  by  a series  of  divisions  gives  rise  to  the  embryo  plant. 
In  order  to  provide  a supply  of  food  material  on  which  the  young  plant 
can  be  nourished  until  by  means  of  its  own  roots  and  leaves  it  can  feed 
itself,  the  fertilised  nucleus  of  the  embryo  sac,  by  repeated  division,  forms  a 
quantity  of  tissue  into  which  reserve  or  endosperm  is  passed  by  the  parent 
plant.  A seed  consists  of  a young  plant,  a supply  of  endosperm,  and  a 
protecting  coat  or  coats.  The  endosperm  may  pass  into  the  young  plant 
during  seed  formation  and  be  stored  up  in  the  seed  leaves  of  the  embryo, 
in  which  case  the  seed  is  known  as  an  exospermic  or  exalbuminous  seed ; or 
the  endosperm  may  remain  outside  the  embryo  until  germination,  in  which 
case  the  seed  is  known  as  an  endospermic  or  albuminous  seed.  On  the 
seed  being  sown  and  the  necessary  conditions  for  germination  supplied, 
namely,  oxygen,  moisture,  and  a suitable  temperature,  the  embryo  begins  to 
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grow  at  the  expense  of  the  endosperm.  The  endosperm,  which  is  typically 
starch  or  proteid  matter  or  fat  and  oil,  is  rendered  available  for  the  embryo 
by  the  agency  of  ferments.  In  germination,  then,  the  young  plant  is 
making  use  of  food  material  stored  up  for  it  by  the  parent  as  compared 
with  ordinary  vegetative  growth  when  the  plant  by  its  own  organs  is  feeding 
itself.  Typically  the  two  processes  overlap,  the  young  plant  from  the  seed 
having  started  by  its  own  roots  and  leaves  to  feed  itself  before  all  the 
endosperm  has  been  exhausted. 


Pigeons. — Pigeons  are  kept  for  three  purposes,  the  chief  of  which 
is  amusement.  The  owners  of  birds  of  the  pure  breeds,  especially  those 
who  exhibit  them  for  prizes,  are  known  as  pigeon-fanciers.  The  second 
purpose  is  for  flying,  and  the  third  for  food  production.  This,  however,  is 
so  small  a matter  in  this  country  that  it  scarcely  needs  any  reference. 
The  pigeons  chiefly  sold  in  our  markets  are  imported  from  France,  in  some 
parts  of  which  country  they  are  bred  and  fattened  for  table  purposes  and 
are  regarded,  and  very  properly,  as  a dainty. 

Fancy  pigeons  are  very  numerous,  as  are  their  varieties,  while  their 
value  ranges  up  to  £100  apiece.  They  are  usually  divided  into  the 
higher  class  of  birds  (in  other  words,  those  of  the  highest  value),  the  toys, 
and  the  homers,  or  birds  which  are  kept  for  flying  purposes.  But  there 
are  two  varieties  of  homers,  those  which  are  bred  up  to  an  exhibition 


Homers. 


standard  of  points,  chiefly  of  feather  and  colour,  and  those  which  are 
essentially  bred  for  flying  purposes.  At  the  head  of  the  fancy  pigeons 
stands  the  carrier,  which  is  simply  an  ornamental  bird,  kept  securely  in  a 
loft.  Its  chief  characteristic  is  the  size  and  form  of  the  fleshy  matter 
which  encircles  the  eyes  and  the  beak.  The  pouter  follows ; he  is  a tall 
bird,  with  very  long  legs  and  a crop  which  is  blown  out  at  will  like  a 
bladder.  This  bird  is  exhibited  in  various  colours  and  perfect  markings. 
The  tumblers  are  divided  into  two  sections,  the  high-class  birds  with  very 
short  faces  and  tiny  beaks,  the  almond  tumbler  being  at  the  top,  and  the 
commoner  varieties  of  tumbler,  which  are  extremely  numerous,  and  which 
are  embraced  under  titles  such  as  the  beard  and  the  baldhead,  the  agate, 
the  mottle,  and  the  whole-feathered  bird,  almost  all  of  which  are  bred  and 
exhibited  in  different  colours  with  characteristic  markings.  A further 
number  of  varieties  have  long  faces,  and  these  include  rosewings,  saddle- 
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backs,  Whitesides,  and  self-coloured  birds,  all  of  which  afford  amusement 
and,  in  some  cases,  sport  to  large  numbers  of  persons  living  in  towns  like 
Birmingham.  Another  of  the  high-class  pigeons  is  the  barb,  which  is 
remarkable  for  the  width  of  its  head,  the  shortness  of  its  face,  and  the 
curious  formation  of  fleshy  matter  round  the  eyes.  Next  we  have  the 


dragon,  which  somewhat  resembles  the  carrier  in  form  and  shape,  but  with 
a much  smaller  quantity  of  fleshy  matter  round  the  beak  and  eyes.  It  is 
bred  in  different  colours,  and  is  admired  and  kept  by  large  numbers  of 
English  fanciers.  The  jacobin,  also  bred  in  different  colours,  is  a bird  with 
a hood  fitting  close  down  on  the  head,  which  is  white,  together  with  a 
chain  which,  continuing  from  the  hood,  fits  close  round  the  cheeks,  forming. 


Short-faced  Tumblers.  Reid^ 


as  it  were,  a curved  line  from  the  hood  to  the  breast.  The  turbit  is  a toy 
pigeon  shown  in  different  colours,  with  a tiny  peak  at  the  back  of  its  head 
and  a mane.  The  form  of  the  eyes,  the  head,  and  the  wattles  are  all  of 
importance,  and  there  is  a tiny  frill  in  the  middle  of  the  breast.  There  are 
two  varieties  of  the  owl,  the  English  and  the  foreign,  the  latter  being  the 
smaller  and  more  perfect,  wdth  their  tiny  head  and  beaks,  while  the  former 
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carry  a rosette  or  frill  on  the  breast,  which  should  be  as  ample  as  possible. 
The  fantail  is  a pigeon  which  is  generally  white,  but  is  also  shown  in  colours. 
In  the  most  successful  birds  there  are  from  twenty-eight  to  thirty-two 
feathers  in  the  tail,  which  are  carried  in  accordance  with  the  standard, 
while  the  bird,  with  its  head  thrown  back,  trembles  like  a leaf  in  the  wind. 


Jacobins, 


There  are  other  toy  pigeons  known  as  oriental  frills,  including  blondinettes, 
satinettes,  brunettes,  sulphurettes,  bluettes,  silverettes,  vizors,  turbiteens, 
and  dominoes,  all  of  which  are  shown  in  different  tints  of  colour  with 
superb  marking  on  parts  of  the  plumage. 

The  runt  is  a bird  which  is  bred  rather  for  size  than  for  fancy  properties. 


Fantails. 


It  has  nothing  handsome  to  recommend  it,  but  it  should  measure,  when 
standing  in  a natural  way,  12  inches  in  a straight  line  from  the  floor  to  the 
top  of  the  head,  and’ 16  inches  from  that  point  to  the  end  of  the  tail,  while 
the  weight  in  an  average  bird  varies  from  2 lb.  up  to  2 lb.  6 oz.  Among  the 
English  toys  are  the  magpies,  with  special  markings  all  in  varied  colours. 
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with  their  small  and  snaky  heads  and  eyes  of  the  colour  of  a pearl ; the 
frillbacks,  with  every  feather  curled ; the  archangel,  with  a head  like  the 
magpie,  and  the  colour  of  a copper  bronze.  The  nun  is  also  as  striking 


Ringdoves. 

bib — a rounded  patch  below  the  lower  mandible  of  the  beak — are  red, 
yellow,  or  black,  the  colour  coming  right  up  to  the  crest  and  extending 
down  each  side  of  the  neck  towards  the  shoulders.  The  swallow  is  a dove- 
like  pigeon,  also  with  a shell  behind  the  head.  This  bird  is  shown  in 


as  the  archangel  and  parti-coloured  like  the  swallow ; there  is  a crest 
or  shell  which  is  quite  erect,  white  and  coming  round  almost  to  each  ear ; 
while  the  body  is  white,  the  head,  the  flights  of  the  wings,  the  tail,  and  the 


Black  Swallows. 
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several  colours,  which  extend  only  to  the  shoulder,  the  feathers  of  the 
feet,  and  the  cap  or  top  of  the  head.  There  are  also  swallows  known 
as  fairies,  which  resemble  the  swallow  just  described,  with  one  or  two 
exceptions ; the  head  is  partially  covered  with  an  oval  spot ; the  colours 
are  black  with  white  bars  upon  the  wings,  and  in  one  sub-variety 
there  is  a white  spot  or  spangle  on  each  feather.  The  trumpeter  has  a 
rose  above  the  beak  and  a shell  behind  the  head ; there  are  blacks  and 
whites,  but  the  best  are  a rich  black  with  grey  or  mottled  head,  and  a 
mottled  patch  upon  the  wing,  while  the  toes  are  covered  with  long  feathers. 
The  scandaroon  is  a bird  so  curious  in  appearance  that  it  must  be  seen  to 
be  understood.  The  priest  resembles  the  breed  of  swallows ; the  head  is 
white  with  a rose  upon  the  forehead  and  a shell  behind  ; the  feet  are  grouse- 
feathered,  the  plumage  red,  yellow,  blue,  or  black,  with  white  bars  on  the 
wings,  although  there  are  some  varieties  which  have  no  bars  at  all.  The 
helmets,  the  suabians,  the  ice  pigeons  of  silver  colour  and  dove-like  appear- 
ance, the  metallic-coloured  starlings  with  their  white  crescent  on  the  breast, 
the  blaze  face,  the  ancient,  and  the  modena,  are  all  toys,  some  of  German 


Wood  Pigeons.  Reid. 

origin,  but  all  as  beautiful  if  less  generally  bred  than  those  which  have 
been  thus  briefly  described. 

The  following  are  some  of  the  technical  terms  which  are  used  in 
connection  with  a pigeon  : — 

Arroiv -pointed. — Tricolonred  pencillings  (as  in  oriental  frills)  taking  the  form  of 
an  arrow. 

Bald  or  baldhead. — The  white  head  of  a coloured  pigeon,  chiefly  apjDlied  to 
tumblers. 

Bar. — A stripe  of  black,  white,  or  colour,  or  of  two  or  three  colours,  across  the  wing. 

Beard. — A symmetrical  white  mark  on  the  throat. 

Defined  black  or  coloured  feathering  on  the  throat  or  breast  of  the  nun. 

Blaze. — A white  mark  on  the  forehead  of  a coloured  pigeon. 

Box-heah — A beak  in  which  the  two  mandibles  are  similarly  stout  and  deep,  forming 
a box  when  closed. 

Bull-eyed. — An  eye  of  very  dark  colour  throughout. 

Gap. — The  coloured  skull  or  crown  of  the  head  of  a white-bodied  pigeon. 

Cere. — The  skin-like  substance  around  the  eye. 

Chain. — The  long  feathering  on  each  side  of  the  neck  and  breast,  as  in  the 
jacobin. 

Chequer. — The  angular  and  somewhat  regular  marking  usually  found  on  the  shoulder, 
as  in  the  antwerp,  in  two  shades  of  one  colour. 
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Crescent. — A crescent-sliaped  mark,  usually  white  and  upon  the  breast,  as  in  the 
pouter,  the  suabian,  and  the  starling. 

Crest. — A common  term  applied  to  irregular,  but  erect,  feathering  on  the  head. 

Crop. — The  inflated  skin  from  the  throat  to  the  breast  of  the  pouter. 

Foul-thigh. — Coloured  feathers  on  white  thighs. 

Frill. — The  slightly  curled  feathers  on  the  breast,  from  the  gullet  down- 
wards. 

Frillhach  feathers. — The  very  closely  curled  feathers  on  the  back  and  shoulders  of  the 
frillback. 

Girth. — Waist  of  the  pouter. 

Gullet. — The  abnormally  developed  loose  skin  extending  from  the  point  of  the  lower 
mandible  to  the  throat,  as  in  the  owl  and  the  turbit. 

Handkerchief-hack. — A slightly  irregular,  triangular,  white  marking  in  the  centre  of 
the  back  of  a tumbler. 

Jewing. — The  wattle  attached  to  the  lower  mandible. 

Lace. — Clearly  defined  marking  round  the  feathers.  Also  applied  to  the  silky 
feathering  of  the  lace  fantail. 

Mane. — The  ridge  of  feathering  at  the  back  of  the  neck,  as  in  the  jacobin. 

Mealy. — A term  applied  by  flying  fanciers  to  the  indefinite  colours,  such  as  silver 
duns. 

Muff-legged. — Feather-legged  ; more  generally  applied  to  tumblers. 

Pate. — See  Baldhead  or  baldpate. 

Peak. — The  pointed  feathers  on  the  head  of  the  turbit. 

Pinch-eyed. — When  the  cere  of  the  eye  is  slightly  narrower  behind  than  else- 
where. 

Rose. — The  rose-like  feathering  on  the  head  of  the  trumpeter  and  the  neck  of  the 
jacobin ; the  marking  on  the  shoulders  of  the  pouter  and  the  mottled 
tumbler. 

Rosette. — The  feathering  on  the  breast  of  the  owl. 

Shaker. — A trembling  fantail. 

Shell. — The  shell-shaped  feathering  at  the  back  of  the  head,  as  in  the  swallow. 

Short  face. — When  the  face  of  the  pigeon  more  closely  resembles  that  of  the  owl  than 
the  dove,  which  is  “ long  *’  faced. 

Skinnum. — A common-bred  flying  dragon. 

Smerle. — A short-faced,  small  Belgian  homing  pigeon  of  distinct  type. 

Snake-headed. — A fine,  small,  delicate,  long  head,  as  in  the  magpies. 

Snip. — A small  mark  on  the  forehead. 

Spangled. — An  indefinite  term,  applied  alike  to  lacing,  arrow-marking,  and  chequer- 
marking  on  the  shoulders  of  toy  pigeons. 

Splash. — Applied  chiefly  to  tumblers,  when  the  colours  are  splashed  rather  than 
mottled  or  grizzled. 

Spot. — A coloured,  round  mark  on  a white  forehead. 

Squab. — An  unfeathered  young  pigeon. 

Squeaker. — A feathered  young  pigeon,  able  to  feed. 

Stocking. — The  feathering  of  the  leg  of  the  pouter. 

Toys. — The  smaller  pigeons,  bred  chiefly  for  colour  and  markings,  such  as  turbits, 
magpies,  nuns,  and  swallows. 

Wattle. — The  fleshy  excrescence  on  the  beak.  It  is  also  aj)plied  to  the  cere  around 
the  eyes  of  the  carrier  and  the  barb. 

Whiskers. — The  streaks  of  dark  feathering  behind  the  root  of  the  beak  of  the  saddle 
tumbler. 

Whole-feather. — A self-coloured  pigeon. 

The  fancier  keeps  his  pigeons  in  lofts  and  other  structures,  some  of 
which  resemble  an  aviary.  The  floor  is  kept  well  sanded,  with  the  food  in 
hoppers  or  some  other  convenient  receptacle,  the  water  in  fountains  made 
of  pottery  which  cannot  well  be  spoiled,  while  the  nests  are  made  in 
vessels  of  earthenware  which  are  kept  in  convenient  places  especially 
prepared  for  the  purpose.  In  breeding  pigeons  it  is  essential  to  mate  two 
birds  together,  as  they  breed  in  pairs;  thus  it  is  that  in  breeding  for 
exhibition  the  pigeon-fancier  is  compelled  to  select  his  stock  in  order 
that  he  may  obtain  the  points  that  he  requires. 

The  young  pigeon  after  hatching  is  known  as  a “squab”  or  a 
“ squeaker  ” ; it  is  perfectly  helpless,  being  fed  by  its  parents  on  a soft  curdy 
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food,  which  some  facetious  persons  describe  as  “ pigeons’  milk.”  This  is 
secreted  by  both  parents,  each  of  which  takes  its  turn  in  sitting  on  the 
eggs,  although  the  hen  sits  some  twenty  hours  a day.  With  time  and 
growth  this  soft  secretion  diminishes,  and  the  food  which  the  young  receive 
is  a mixture  composed  partly  of  the  curdy  matter  and  partly  of  whole 
seed,  until  the  young  ones  are  feathered  and  able  to  leave  their  nest  and 
feed  themselves.  Pigeons  are  large  drinkers  of  water,  but  they  have 
no  gall  bladder,  so  that  the  secretions  of  the  liver  pass  directly  into 
the  intestinal  canal,  which  is  twice  as  long  as  that  of  a hawk  of  similar  size 
(Tegetmeier). 

Pigeons  are  chiefly  fed  on  grain  and  pulse  and  other  seeds  when 
confined,  but  at  liberty  they  obtain  food  of  an  animal  character,  which  is 
believed  to  be  digested  better.  Pigeon-breeders  make  up  mixtures  for 
themselves,  and  those  who  commence  to  keep  birds  of  good  quality  will  do 
well  to  make  some  explorations  into  the  lofts  of  their  neighbours  in  order 
to  get  hints.  It  must  not  be  forgotten  that  lime  must  be  provided  in 
some  form  or  other,  together  with  rock-salt  and  grit,  but  there  are  many 
who  make  mixtures  for  their  birds  or  buy  it  of  dealers  who  provide  for  the 
needs  of  the  pigeon-fancier.  Among  the  best  foods  that  can  be  provided 
are  tares,  small  tick  beans,  grey  peas,  and  small  maize,  none  of  which 
should  be  new.  New  grain  or  pulse  is  apt  to  scour  and  cause  loss  among 
the  birds.  Sometimes  a little  rape  or  hernpseed  may  be  added  to  the 
mixture.  The  floor  of  the  loft,  the  nests,  and  the  perches  should  be  daily 
cleaned,  and  from  time  to  time  a little  lettuce  or  other  green  food  of  a 
tasty  character  provided.  Every  bird  must  be  free  from  vermin,  and  to 
prevent  their  introduction  a little  paraffin  may  be  rubbed  beneath  the 
wings  from  time  to  time.  To  this  end,  too,  it  is  well  that  the  walls  should 
be  washed  with  lime  occasionally,  and  every  effort  made  to  prevent  the 
entrance  of  vermin,  whether  rats  or  mice. 


Pigs.  — The  pig  of  domestication  is  a descendant  of  the  wild  hog 
{Sus  aper)  found  indigenously  in  Europe,  Asia,  and  Northern  Africa 
Although  there  are  representatives  of  the  hog  family  found  in  America, 
South  Africa,  and  other  portions  of  the  globe,  these  have  no  practical 
interest  to  the  farmer,  as  they  have  never  interbred  with  the  wild 
hog,  and  are  too  distantly  related  to  interbreed.  Moreover,  they  have  not 
been  submitted  to  domestication  and  improvement.  The  pig  as  a means  of 
pork  production  is  confined  to  the  descendants  of  the  Sus  aper,  whether  it 
be  now  kept  in  the  eastern  or  western  hemisphere.  It  has  been  sub- 
jected to  care  and  domestication  through  many  centuries  and  probably 
thousands  of  years,  but  the  wild  hog  is  still  found  in  its  native  condition 
over  a very  large  portion  of  the  eastern  hemisphere.  The  high  quality 
and  development  of  the  animal,  as  now  found,  owe  much  to  the  efforts  of 
those  who  have  submitted  it  to  domestication  and  improvement  during 
these  long  periods.  It  is,  however,  an  animal  which  readily  shows  the  effect 
of  care,  but  speedily  regains  many  of  its  wild  characteristics  if  allowed  to 
roam  under  natural  conditions,  and  some  of  the  wild  hogs  now  found  have 
probably  reverted  from  a domesticated  condition.  The  wild  hog  is  much 
influenced  by  the  conditions  under  which  it  has  been  developed,  varying 
much  in  size  and  colour  from  the  effect  of  soil  and  climate,  and  the  ease  or 
otherwise  of  obtaining  food.  In  domestication  this  variation  is  readily 
observable,  and  was  especially  so  before  any  special  pains  had  been  taken 
to  improve  it.  The  local  breeds  of  Britain  illustrated  this  in  a very  marked 
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manner  even  up  to  comparatively  recent  years ; and  the  fact  that  within 
the  past  ten  years  two  “ new  ” breeds,  the  Large  Black  and  the  Lincolnshire 
Curly  Coat,  have  established  herd-books,  and  also  that  it  is  highly  prob- 
able that  this  does  not  end  the  list  of  local  breeds  which  will  be  possessed 
of  herd-books,  emphasise  how  greatly  pigs  may  vary  within  small  areas. 
The  systematic  improvement  of  pigs  dates  back  to  little  more  than  a 
century  ago;  and  the  formation  of  distinct  breeds  possessing  uniform 
points  was  little  practised  then,  and  only  gradually  evolved  as  improve- 
ment by  crossing  placed  a greater  value  on  them,  and  animals  with  certain 
characteristics  were  seen  to  be  most  valuable  and  best  worth  perpetuating. 
Without  societies  to  regulate  the  characteristic  features,  and  to  indicate 
what  to  avoid,  there  was  little  to  guide  breeders  in  the  direction  they 
should  go.  By  cross-breeding,  and  especially  by  the  use  of  Chinese  breeds 
and  the  Neapolitan  breed,  which  had  been  carefully  selected  for  centuries, 
improvement  was  secured ; hut  of  course  new  features  cropped  out,  and  type 
had  yet  to  be  fixed.  Breed-making  has  practically  been  the  work  of  the  past 
sixty  years — a very  controversial  period,  not  by  any  means  confined  to  the 
first  forty  of  those  years ; but  happily  of  late,  at  any  rate  so  far  as  the  older 
established  breeds  are  concerned,  a general  acceptance  of  the  opinions  of 
those  guiding  the  Breed  Societies  has  resulted  in  more  peaceful  times. 
The  controversies  were,  however,  by  no  means  unwarranted,  for  very 
erroneous  ideas  naturally  prevailed  in  the  early  days  before  type  was 
approximately  agreed  upon,  and  much  had  to  be  eliminated  before  the  best 
interests  of  the  breeds  could  he  secured.  Moreover,  during  this  period 
there  has  been  a great  change  in  the  public  taste,  and  the  type  of  pork 
which  found  a ready  sale  forty  years  ago  would  find  few  purchasers  at  a 
profitable  rate  to-day. 

As  indicating  how  much  the  development  of  the  breeds  as  we  now 
know  them  are  the  result  of  the  work  of  recent  years,  and  also  how  much 
breeds  differed  according  to  their  locality,  and  how  little  the  names  of  the 
breeds  found  in  various  districts  to-day  indicate  the  characteristics  of  the 
indigenous  local  breeds,  the  following  remarks,  abbreviated  from  the 
descriptions  of  local  breeds  described  by  Youatt  in  1847,  are  instructive; 
and  it  is  not  to  be  wondered  at  that  great  difficulties  arose  when  endeavours 
were  made  to  formulate  the  distinctive  features  of  an  improved  and  improv- 
ing breed.  According  to  Youatt,  the  Yorkshire  pig  was  very  large,  a 
heavy  feeder,  difficult  to  fatten,  of  a dirty  white  to  yellow  colour  with 
black  spots,  legs  long,  sides  flat,  back  narrow,  loin  weak,  ears  long,  hair 
short  and  wiry,  bones  and  offal  large.  The  Lincolnshire,  white,  with  long 
straight  bodies,  round  carcasses,  fine  skin  and  hair,  well-formed  heads  with 
erect  ears  pointing  somewhat  forward,  and  with  tips  slightly  curved ; and 
one  of  the  best  breeds.  Leicestershire,  the  typical  pig  of  the  Midlands ; 
large,  ungainly,  flat-sided  animals,  light  in  colour  wdth  spots  of  brown  or 
black.  A well-shaped  head  was  its  chief  merit.  Suffolk,  white,  long-legged, 
long-bodied,  narrow  backed,  broad  forehead,  short  hair  with  many  bristles ; 
a difficult  pig  to  fatten.  Norfolk,  practically  the  same  as  the  Lincolnshire. 
Northamptonshire,  large  bodied,  large  boned,  white  hair  coarse  and  bristly, 
legs  short  and  ears  so  long  that  they  trailed  on  the  ground  ; could  be  fed  to 
great  weight,  but  were  expensive  to  feed.  The  Shropshire  was  very  similar. 
Cheshire,  pigs  when  fully  grown  stood  from  3 J to  feet  high ; the  colour 
black  and  white,  white,  and  blue  and  white ; bodies  long,  backs  narrow, 
sides  flat,  bones  large,  limbs  and  head  long,  and  ears  so  large  and  drooping 
as  to  almost  prevent  the  animals  seeing ; the  skin  loose  and  coarse.  In  spite 
of  their  coarseness  they  were  fairly  good  feeders.  Gloucestershire,  large, 
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gaunt,  coarse,  long-legged,  and  profitless.  Herefordshire,  very  similar  to 
Northamptonshire,  but  rather  smaller,  the  quality  being  superior,  and 
excellent,  suited  for  bacon.  Wiltshire,  coarse  and  large,  light  coloured. 
Cornwall,  a large  white  breed,  extremely  narrow  and  generally  unprofitable. 
Berkshire,  large,  sandy  or  whitish-brown,  spotted  regularly  with  dark 
brown  spots,  hair  long  and  thin,  somewhat  curly,  but  no  bristles ; ears  erect ; 
ranked  very  high  among  original  breeds  because  of  its  fine  flesh  and 
aptitude  to  fatten.  Hampshire,  two  breeds  differing  chiefly  in  size ; colour 
white  or  black  and  white ; the  smaller  was  a thrifty  breed.  Sussex  pos- 
sessed a local  breed  called  the  Eudgwick,  which  was  one  of  the  largest  in 
England.  There  were  many  local  breeds  with  somewhat  differing  features. 
In  Scotland  pigs  were  rarely  met  with  in  the  southern  portion  previously 
to  1760,  though  from  that  time  they  rapidly  increased;  in  the  Highlands, 
however,  a small,  shaggy,  bristly,  wild  breed  possessing  many  features  of 
the  wild  boar,  was  kept  in  large  quantities  ; but  this  breed  has  given  way  to 
more  improved  breeds.  Ireland  possessed  no  breed  of  special  merit,  being 
huge,  gaunt,  long-legged,  slab-sided,  roach-backed,  coarse-boned  and  grisly ; 
with  large  flapping  ears ; of  a dirty  white  or  black  and  white  colour,  and 
with  harsh  coarse  hair,  and  bristles  which  stood  almost  erect.  Wales  also 
possessed  no  breed  of  merit,  and  though  small  they  were  of  poor  quality, 
and  they  gave  way  to  the  English  breeds.  Indigenous  breeds  were  doubt- 
less influenced  in  their  characteristics  by  the  soil,  climate,  and  food  naturally 
provided ; the  management  for  a vast  period  was  simple,  for  the  pigs  had 
mainly  to  gain  their  living  by  roaming  in  forests  or  at  large  during  the 
greater  part  of  the  year,  and  the  conditions  in  which  they  found  themselves 
largely  controlled  their  development. 

The  waking  up  of  interest  in  agricultural  matters  in  the  latter  half  of 
the  eighteenth  century  affected  pigs,  although  to  a far  less  extent  at  that 
period  than  other  animals.  Gradually,  however,  the  value  of  Chinese  and 
Asian  breeds  and  the  Neapolitan  breed  was  recognised,  and  the  slow 
improvement  that  had  been  made  through  selection  among  native  breeds 
was  quickly  surpassed  by  the  aid  of  this  foreign  blood.  Youatt’s  description 
of  the  native  local  breeds  suggests  how  great  was  the  effect  wrought,  the 
excellent  animals  of  to-day  as  a rule  having  but  little  resemblance  to  those 
described  by  him.  At  the  same  time  it  must  be  admitted  that  crossing  of 
foreign  with  native  breeds  vastly  improved  the  produce,  and  the  produce 
was  superior  to  their  foreign  parents,  and  gave  to  British  breeds  the  supremacy 
which  they  have  ever  since  maintained.  There  is  undoubtedly  no  British 
breed  possessing  a herd-book  which  is  not  the  result  of  cross-breeding 
some  time  or  another  within  the  past  century.  As  a rule,  the  development 
of  a breed  was  gradual,  and  it  was  only  when  some  men  with  the  genius  of 
the  breed-maker  arose  and  emphasised  their  views  that  a lead  was  given 
in  the  direction  of  breed  points,  which  resulted  in  the  formation  of  a herd- 
book  and  the  fixation  of  type. 

The  direction  of  improvement  in  British  pigs  has  generally  been  in 
diminishing  the  size  of  the  native  breed  or  local  stock,  in  getting  rid  of 
coarseness,  in  securing  earlier  maturity,  and  in  developing  meat  of  a quality 
most  suitable  to  market  demands.  The  pathway  to  the  breeds  as  we  find 
them  to-day  has,  however,  by  no  means  been  a direct  one.  Breeds  have 
come  into  considerable  prominence  and  have  to  a great  extent  disappeared ; 
this  is  particularly  the  case  with  what  were  known  as  small  breeds.  To 
trace  the  position  of  breeds  and  their  relative  importance  is  not  exactly 
easy,  but  the  prize-list  of  the  Koyal  Agricultural  Society  is  probably  the 
best  guide  that  can  be  followed  to  show  the  public  estimate  of  the  breeds. 
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In  dealing  with  the  years  1857  to  1907,  a period  practically  covering 
the  real  improvement  of  pigs  and  the  formation  of  herd-books,  many  very 
striking  facts  are  presented.  In  1857  no  breed  is  specified,  and  there  is 
no  restriction  as  to  colour ; a series  of  prizes  is  given  in  each  of  two 
divisions — (1)  a large  breed,  (2)  a small  breed.  In  1867  the  Berkshire  is 
the  only  breed  specially  mentioned  and  to  which  classes  were  allocated ; but 
colour  distinction  was  introduced,  the  other  classes  being  for  (1)  large  white, 
(2)  small  white,  (3)  small  black,  (4)  pigs  of  breed  not  eligible  for  the  above. 
In  1879,  the  year  of  the  great  International  Show  at  Kilburn,  when  there 
was  an  unusually  wide  prize-list  throughout  the  various  sections  of  the 
show,  there  was  the  same  classification  as  in  1867.  In  1887  the  list  had 
undergone  considerable  amendment,  for  it  comprised  (1)  large  white, 
(2)  middle  white,  (3)  small  white,  (4)  Berkshire,  (5)  any  other  black  breed, 
the  specific  mention  of  small  blacks  having  been  discarded — the  prizes  in 
this  division  were  divided  between  Suffolk  blacks  and  small  blacks, 
(6)  Tamworth  had  been  introduced.  In  1897  the  same  classification  was 
repeated,  but  in  the  “ any  other  black  breed  ” it  is  significant  that  in  four 
classes  there  were  but  ten  entries,  and  that  out  of  these  only  two  entries  were 
penned.  In  1907  the  list  had  undergone  considerable  change,  the  large 
and  the  middle  white  was  each  provided  with  classes,  but  the  small  white 
had  disappeared  as  the  small  black  had  many  years  before.  The  Berkshire 
and  Tamworth  retained  their  positions ; and  there  were  added,  and  had  been 
for  some  years,  classes  for  the  large  black  breed ; and  as  a novelty  showing 
that  the  development  of  breeds  continues  in  spite  of  the  decay  of  others, 
the  Lincolnshire  curly  coated  breed  was  awarded  classification  for  the  first 
time. 

The  small  breeds  fell  into  disrepute  because  they  did  not  meet  the 
requirements  of  the  bacon-curer,  although  they  were  developed  to  perfect 
form  from  a theoretical  point  of  view  ; in  securing  this  perfection  of  form, 
however,  they  were  made  the  victims  of  enthusiastic  fanciers,  who  ultimately 
defeated  their  ends  by  producing  an  animal  which  could  not  compete 
successfully  with  other  breeds  bred  on  lines  to  meet  commercial  competition. 
To-day  it  may  reasonably  be  assumed  that  the  object  of  the  breeder  is  to 
produce  an  animal  which  is  best  suited  to  the  requirements  of  the  consumer : 
the  day  has  gone  by  when  the  public  ask  for  nothing  more  than  a fat  pig — 
the  public  cares  little  to  see  the  over-fed  animal,  and  certainly  will  not  eat 
it.  Bacon-curers  have  also  done  much  to  educate  pig-keepers,  by  publishing 
the  prices  they  would  pay  and  the  conditions  which  would  have  to  be  met. 
Foreign  competition  has  also  emphasised  the  necessity  for  catering  for  the 
best  market.  The  small  breeds  were  not  suitable  for  market  demands,  nor 
were  the  coarse  animals  of  half  a century  ago ; gradually  the  extremes  have 
been  made  to  meet,  and  now  what  are  called  large  breeds  are  not  coarse, 
but  produce  large  quantities  of  meat  of  good  texture,  with  little  waste  in 
bone  or  other  offal.  The  ordinary  pig-keeper  during  the  past  half-century 
has  been  as  perplexed  as  has  the  pure  breed  developer  ; whilst  experts 
were  differing,  it  was  only  natural  that  the  unskilled  should  find  it  difficult 
to  realise  which  breed  would  be  most  profitable  to  him ; and  he  was 
generally  influenced  by  the  presence  of  some  pure-bred  herd  in  his  locality ; 
in  fact,  localities  and  even  counties  were  thus  influenced,  and  this  accounts 
more  for  the  popularity  of  a breed  in  some  districts  than  does  the  original 
or  indigenous  stock  from  which  the  particular  breed  was  developed.  It 
was  fortunate  for  those  districts  where  the  most  useful  breeds  were 
introduced,  and  in  many  cases  it  was  little  more  than  mere  chance, 
though  in  others  it  was  based  on  sound  considerations.  At  any  rate  the 
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day  for  the  small  breeds  is  passed.  The  farmers’  pig  of  to-day  is  by  no 
means  a pure-bred  one,  though  very  many  farmers  keep  pure  strains  ; but 
the  ordinary  stock  of  the  country  has  been  vastly  improved  by  the 
distribution  of  pure-bred  animals.  Forty  years  ago  a very  large  portion  of 
the  country  raised  a considerable  percentage  of  pigs  which  showed  but  little 
the  effect  of  improved  breeding,  and  though  careless  breeding  is  responsible 
for  many  which  are  far  inferior  to  what  they  might  be  with  very  little 
extra  care  and  expense,  the  pig  stock  of  the  country  has  made  profound 
advance  in  quality,  and  it  is  practically  impossible  to  find  litters  which  do 
not  show  that  they  are  the  result  of  improved  animals,  although  want  of 
skill  and  care  has  allowed  them  to  degenerate.  The  improvement  is 
not  confined  to  England,  but  has  spread  throughout  the  United  Kingdom. 

The  local  conditions  which  influenced  pigs  when  they  were  little  confined 
to  yards,  and  when  they  were  mainly  dependent  upon  the  natural  resources 
of  their  district,  as  was  the  case  with  all  animals  before  they  were  domesti- 
cated or  little  cared  for,  lose  their  significance  when  the  pigs  are  kept  so 
much  confined  as  they  now  are.  The  pig  has  always  been  regarded  as  a 
scavenger  utilising  waste  food,  but  since  the  binder  has  gathered  up  the 
corn  crops  so  cleanly,  and  the  threshing  machine  has  so  thoroughly 
threshed  the  crop,  there  is  comparatively  little  scattered  grain  in  the  fields 
or  yards  for  them  to  find.  The  breed  of  pig  kept  is  therefore  little 
controlled  by  conditions  which  influenced  indigenous  breeds.  A Yorkshire 
pig  will  thrive  as  well  in  Berkshire  as  in  Yorkshire,  and  a Berkshire  pig 
will  thrive  as  well  in  Yorkshire  as  Berkshire,  thus  the  pig-breeder  is  far 
more  conveniently  situated  than  the  sheep-farmer,  who,  keeping  his  flock  on 
the  land  at  all  times,  must  have  regard  to  the  soil  and  climate.  If  there 
is  any  point  which  is  advantageous  it  is  that  of  colour,  where  the  black  pig 
gains  a little  in  districts  where  there  is  ordinarily  great  sun  heat ; but  this, 
of  course,  only  holds  good  where  the  pigs  are  kept  under  conditions  which 
subject  them  to  sun.  The  pig-keeper  is  thus  left  to  exercise  his  judgment 
as  to  what  pig  he  thinks  best  suited  to  his  purpose  without  regard  to  the 
indigenous  conditions  in  which  it  developed.  In  breeding  for  a local 
market  it  is  unwise  to  go  too  much  into  opposition  with  public  fancy  and 
demand,  though  it  must  be  admitted  that  the  preference  for  one  colour 
rather  than  another  is  not  nearly  so  closely  regarded  as  it  was  a quarter  of 
a century  ago.  It  is  now  recognised  that  a good  pig  may  be  of  any  colour. 
We  have  shown  through  the  remarks  on  local  breeds  existing  in  Youatt’s 
time,  that  there  was  great  diversity  in  colour  among  local  breeds,  and  if  the 
stock  kept  in  the  several  districts  were  examined  to-day  it  would  be  seen 
that  there  is  considerable  change  in  many  instances.  As  a matter  of  fact, 
the  foundation  of  high-class  herds  at  a time  when  there  were  few  improved 
animals  in  a district  frequently  had  such  an  influence  on  local  pigs  that  in 
a comparatively  short  time  the  type  of  pig  was  revolutionised,  and  this 
class  of  pig  became  identified  with  the  district;  had  chance  ordained 
another  kind  of  pig  being  introduced,  the  district  would  have  become 
populated  by  another  kind  or  type  of  pig. 

As  pigs  are  kept  under  conditions  which  make  it  little  important  which 
breed  is  kept  so  far  as  their  indigenous  characteristics  are  concerned,  it  might 
be  urged  that  there  is  need  for  only  one  breed,  and  that  the  best.  However, 
there  is  not  a universal  agreement  as  to  which  is  the  best ; moreover,  it 
would  have  to  be  conceeded  that  the  perfect  breed  has  been  produced ; 
further,  our  breeds  are  not  the  result  of  mere  selection,  though  careful 
selection  may  have  been  practised  for  a considerable  period.  There  is  no 
doubt  that  the  foreign  breeds — Chinese  and  Neapolitan — played  considerable 
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part  in  the  improvement  of  British  breeds,  and  as  there  is  no  fresh  intro- 
duction of  these  bloods,  the  influence  of  the  original  blood  is  getting  less. 
There  is  another  factor,  there  is  not  the  slightest  doubt  that  from  time  to 
time  a strain  of  fresh  blood  has  been  brought  into  a breed  by  crossing  with 
other  pure  breeds,  and  sometimes  not  always  pure,  and  it  is  not  improbable 
that  it  may  be  found  desirable  to  do  this  occasionally  in  the  future,  for  a 
continuous  selection  in  one  direction  may  produce  constitutional  or  other 
weaknesses  which  are  best  remedied  by  utilising  a wide  caste.  For  the  good 
of  our  native  live  stock  it  is  desirable  to  retain  a number  of  different  breeds. 
Had  fancy  dictated  throughout  the  whole  country,  as  it  did  in  certain 
districts,  that  the  British  pig  should  be  only  after  the  type  of  the  small 
breeds,  and  assuming  the  possibility  of  all  the  bigger  stock  having  been 
destroyed,  the  country’s  pig  stock  would  have  been  of  comparatively  little 
value  to-day.  A forcible  lesson  has  been  taught  by  the  example  and  fate 
of  the  small  breeds,  but  it  is  by  no  means  impossible  for  serious  errors  to 
arise  again,  or  even  for  bad  results  to  be  obtained  from  too  close  persistency 
in  certain  lines  carried  out  over  a lengthened  period.  The  formation  of 
“new”  breeds,  when  the  foundation  is  from  a stock  possessing  valuable 
indigenous  features  which  may  not  have  been  so  well  developed  in  other 
older  established  breeds  (although  the  older  breeds  may  possess  other 
valuable  features  which  the  newer  one  does  not  possess),  is  very  desirable. 
Any  specially  good  feature  in  an  animal  has  far  too  great  a value  in  the 
interests  of  the  whole  family  to  be  lost,  and  such  good  features  are  lost 
when  a breed  dies  out  through  being  supplanted  by  another.  The  establish- 
ment of  the  large  black  and  the  Lincolnshire  curly  coated  as  pure  breeds 
within  the  past  ten  years  is  therefore  satisfactory,  and  there  are  yet  local 
strains  which  possess  valuable  features  which  are  worth  perpetuating. 
An  obstacle  in  establishing  new  breeds,  however,  lies  in  the  fact  that  colour 
distinction  is  a difficulty,  now  that  the  existing  breeds  include  the 
possibilities  of  whole  colours : size  is  a less  distinctive  feature  since  there 
is  so  great  a consensus  of  opinion  among  breeders  as  to  what  is  most 
desirable  for  profitable  purposes. 

The  pig  of  to-day  has  to  avoid  grossness  or  coarseness  on  the  one  hand, 
and  smallness  and  weakness  on  the  other ; therefore  animals  which  attain  a 
medium  size,  an  aptitude  to  be  brought  to  the  butcher  at  any  period  of 
their  lives  as  may  be  required,  and  at  all  times  possess  a considerable 
quantity  of  lean  meat,  intermixed  with  a firm,  not  blubbery,  fat ; or  which 
have  long  deep  sides,  well-developed  hindquarters,  light  forequarters,  a 
fine,  firm  skin,  coated  with  a plentiful  covering  of  fine  hair,  and  giving  a 
moderate  quantity  of  offal,  meets  with  a ready  sale.  Such  pigs  can  now  be 
obtained  plentifully,  possessing  strong  constitutions  and  the  ability  to  convert 
the  food  supplied  to  them  into  meat  in  good  ratio.  It  was  the  failing  of 
the  small  breeds  that,  while  they  showed  considerable  aptitude  to  convert 
food  into  meat,  it  was  for  the  great  part  only  fat,  and  the  small  breeds 
which  have  not  disappeared  are  doing  so  or  are  being  crossed  with  other 
breeds.  In  a few  districts  where  there  has  been  a fair  demand  for 
small  porkers  they  may  still  be  found  as  a farmer’s  pig,  but  generally  they 
have  had  crosses  with  larger  breeds ; however,  where  the  bacon  interest  has 
been  developed,  they  are  little  found.  The  Suffolk  or  Essex  and  the  Dorset 
were  the  chief  divisions  of  the  small  black ; and  the  small  Yorkshire  is  the 
representative  of  the  small  white.  The  breeds  which  offer  the  necessary 
weight  and  features  of  the  pigs  to  meet  modern  requirements  are  the 
Berkshire,  Large  Black,  Large  White,  Middle  White,  Lincolnshire  Curly 
Coatedy  and  Tamworth.  These  are  not  necessarily  equally  valuable,  and  it 
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is  not  claimed  that  they  have  been  equally  long  subjected  to  systematic 
improvement. 

The  oldest  recognised  pure  breed  is  the  Berkshire,  and  where  it  has  been 
bred  and  selected  with  regard  to  features  that  suit  modern  requirements  it 
fulfils  them  as  perfectly  as  does  any  breed.  It  is  a black  breed,  but  the 
tips  of  the  feet,  tail,  and  snout  should  be  white,  and  there  should  be  a white 
star  or  blaze  on  the  face ; these  marks  should  be  even.  The  Berkshire  was 
originally  a broken-coloured  breed,  black,  white,  and  sandy,  but  for  many 
years  the  colour  and  marking  just  mentioned  has  been  recognised.  Though 
these  markings  may  suggest  the  dictates  of  fancy,  they  have  been  proved 
to  be  essential.  Some  years  ago,  in  the  endeavour  to  secure  the  outward 
signs  of  quality  without  proper  regard  for  the  quality  of  the  meat,  it  became 
too  frequently  the  custom  to  introduce  crosses  with  the  smaller  black 
breeds ; the  utility  of  the  breed  was  seriously  assailed,  and  the  breed  was 
fast  losing  its  repute.  To  regain  size  and  quality  some  employed  the  larger 


white  breeds,  and  many  of  the  objections  of  cross-breeding  arose.  The 
distinctive  markings  of  the  breed  proved  useful,  because  with  the  intro- 
duction of  the  small  black  breeds  there  was  a tendency  for  the  white  points 
to  disappear ; while  the  white  breeds  caused  white  spots  to  appear  anywhere 
about  the  body.  Such  breaking  of  the  markings  is  evidence  of  cross- 
breeding; and  it  was  well  that  some  breeders  had  the  courage  to  adhere 
to  correct  breeding,  during  the  period  that  those  who  were  more  ambitious 
for  showy ard  successes  than  the  welfare  of  the  breed  were  undoing  the 
good  work  of  previous  years.  The  breed  has  regained  its  old  repute,  and 
stands  in  a strong  position  at  present.  Other  breeds  have  been  subjected 
to  cross-breeding  to  attain  certain  ends,  therefore  the  necessity  for  regarding 
breed  features  and  adhering  to  the  standards  laid  down  by  the  several 
Breed  Societies  is  obvious.  The  standards  demanded  by  the  Breed  Societies 
are  now  well  consistent  with  the  interests  of  the  breeds  and  the  requirements 
of  the  pork  producer,  and  therefore  may  be  followed  with  safety.  This 
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shows  a much  improved  position  to  that  prevailing  a few  years  since ; and 
it  is  fortunate  that  the  impracticable  “ fancy  ” points  which  enthusiasts  set 
up  for  the  small  breeds  have  been  ruled  out  by  common  assent.  The 
Berkshire  has  regained  its  constitutional  vigour  and  breeding  powers,  and 
fulfils  the  great  essentials  in  the  destiny  of  a pig  in  being  suitable  to  market 
at  any  age — as  a roaster,  a porker  at  8 to  10  stones,  a good  general  purpose 
pig  from  10  to  15  stones,  or  may  be  converted  into  bacon  anywhere  between 
15  and  40  stones. 

The  Large  Black  breed,  as  the  several  local  breeds  of  large  black  pigs 
with  long  drooping  ears  are  now  collectively  styled  since  the  formation 
of  the  herd-book,  was  found  in  several  districts,  but  mainly  in  the  outlying 
counties  of  Cornwall,  Devon,  Suffolk,  and  Sussex.  The  original  breeds  of 
these  counties  were  not  essentially  black,  and  it  is  fair  to  assume  from  the 
colour  and  shape  of  the  modern  breed  that  in  the  improvement  of  the 
native  breeds  that  the  Neapolitan  played  a greater  part  than  did  the  Chinese, 


Large  Black  Sow.  Parsons. 


whose  influence  was  more  felt  in  the  breeds  of  the  other  portions  of  the 
country.  Considering  how  widely  apart  these  breeds  were  found,  it  is 
rather  surprising  that  the  characteristic  features  should  have  been  so  similar, 
as  when  the  points  of  the  breed  had  to  be  agreed  upon  there  was  nothing 
to  prevent  all  being  brought  to  a common  standard.  Herds  of  the  breed 
have  now  been  established  throughout  the  country,  and  it  is  surely 
establishing  itself  in  public  favour.  Although  it  can  be  grown  to  consider- 
able weight,  the  quality  of  the  meat  is  excellent  and  the  fat  is  specially  firm, 
white,  and  free  from  coarse  or  blubbery  texture.  It  is  a good  farmer’s  pig, 
and  crosses  well  with  other  breeds,  correcting  the  tendency  to  blubbery  fat 
which  others  may  possess.  It  is  a wholly  black  breed,  with  a fairly  long 
snout  and  long  drooping  ears  set  forward  over  the  eyes,  the  jowl  is  only 
moderately  heavy,  the  neck  fairly  long  and  muscular,  the  shoulders  oblique ; 
the  bacon  parts  are  well  developed.  The  skin  should  he  fine  and  soft,  and 
the  hair  straight  and  silky.  Great  improvement  is  being  made  in  the  breed. 
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and  it  is  destined  to  rank  with  the  best.  It  is  a very  prolific  breeder,  the 
sows  are  excellent  mothers,  and  its  constitution  is  unsurpassed. 

The  Tamwokth  is  the  sole  representative  of  the  red-haired  or  sandy  pig, 
and  possesses  some  features  of  high  merit,  especially  in  the  high  quality  of 
its  meat.  In  comparison  with  some  other  breeds  it  is  rather  slow  to  mature, 
but  crosses  well  with  other  breeds.  It  is  rather  light  in  front,  the  long 
snout  adding  to  its  appearance  in  this  respect;  but  the  meat  lies  in  the 
right  place,  and  it  makes  an  excellent  bacon  pig.  Probably  no  British  breed 
of  repute  owes  less  to  foreign  blood,  and  it  possesses  a constitution  which 


Tamworth  Sow.  Farsons. 


allows  considerable  liberty  to  be  taken  with  it  in  the  hands  of  the  breed 
improver. 

The  Large  W rite  breed  is  the  most  popular  amongst  the  white  breeds. 
In  the  battle  of  the  breeds,  the  large  white,  the  middle  white,  and  the 
Berkshire  have  played  the  chief  part.  The  Berkshire  imperilled  its  position 
by  the  injudicious  crossing  with  smaller  breeds,  and  afforded  the  white 
breeds  an  opportunity  which  need  not  have  occurred.  The  small  white 
breed  was  bred  out  of  popularity ; at  one  time  the  large  white  (the  whites 
were  at  one  time  called  Yorkshires,  from  the  success  in  the  early  days  of 
improvement  which  Yorkshire  breeders  achieved)  was  too  coarse,  the  small 
white  too  fine,  and  an  intermediate  called  the  middle  white  was  developed, 
which  met  the  demands  of  breeders.  The  large  white,  however,  has  been 
toned  down,  and  now  possesses  high  quality,  with  fine  constitution,  good 
breeding  powers,  the  essential  characteristic  of  being  fit  for  the  butcher  at 
any  age,  long  deep  sides  well  suited  to  bacon  making,  is  an  economical 
feeder,  in  strong  demand  both  at  home  and  abroad. 

The  Middle  White  breed  possesses  many,  in  fact  most,  of  the  good 
features  of  the  large  white  breed;  it  is  practically  the  result  of  crossing 
the  large  and  small  white  breeds,  and  whilst  the  large  white  was  yet  some- 
what coarse,  its  introduction  was  a valuable  addition  to  the  pig  stock ; the 
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large  breed  has,  however,  been  toned  down  to  fine  quality,  and  there  is  not 
much  to  choose  between  them,  the  greater  share  of  the  small  breed  in  the 


Large  White  Boar.  Parsom.  ' 


middle  breed  tending  to  rather  quicken  maturity,  but  possibly  with  a 
rather  greater  proportion  of  fat ; but  the  difference  in  strains  in  either 
breed  makes  it  difficult  to  set  a hard  and  fast  division  as  to  merit.  At 


Middle  White  Sow.  Parsons. 


one  time  we  had  a preference  for  the  middle  breed,  but  with  the  change  in 
type  of  the  large,  lean  rather  to  the  latter  now. 

The  Lincolnshire  Curly  Coated  breed  is  the  latest  breed  to  be  promoted 
to  the  dignity  of  a herd-book  and  secure  representation  in  the  prize-list  of 
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the  Eoyal  Agricultural  Society.  It  is  a white  breed,  large,  with  long  curly 
hair,  and  possesses  valuable  features  which  are  well  worth  preserving  and 
developing.  It  is  being  taken  in  hand  by  men  well  skilled  in  the  im- 
provement of  live  stock  of  all  kinds,  and  they  are  working  on  lines  which 
will  ensure  its  proper  development.  It  is  already  a useful  breed. 

The  fact  that,  apart  from  the  introduction  of  the  Chinese  and  Neapolitan 
there  has  been  practically  no  foreign  blood  brought  to  the  assistance  of 
British  breeds,  and  that  these  breeds  have  been  little,  if  at  all,  used  for 
many  years,  points  to  the  strong  position  the  British  pig  holds ; especially 
as  other  countries  find  it  highly  desirable  to  use  it  on  their  native  breeds. 
In  the  production  of  the  American  breeds  the  British  pig  has  played  an 
important  part,  though,  as  lard  production  was  a very  general  aim,  American 
breeders  used  more  Chinese  blood  than  was  found  desirable  in  England ; 
the  market  demands  are,  however,  causing  them  to  modify  their  earlier 
views. 

The  breed  points  of  the  British  breeds  can  be  obtained  from  the  secretary 
of  the  National  Pig  Breeders’  Association.  As  a general  guide  to  the  points 
of  a pig,  and  the  features,  valuable  or  objectionable,  the  breed  points  of  the 
large  white  are  given. 

Large  White. 


Colour — W^hite,  freedom  from  blue  spots  on  skin  desirable  . 

Head — Long  and  light,  wide  between  ears 

Ears — These  long,  slightly  inclined  forward  and  fringed  with  fir.e 
hair  ....... 

Jowl — Small  and  light  ..... 

Neck — Long  and  muscular  . . . . . 

Chest — Wide  and  well  let  down  .... 

Shoulders — Oblique  and  narrow  on  top 

Girth  around  heart — Fulness  ..... 

Back — Long  and  straight  ..... 

Sides — Deep  ....... 

Kibs — Well  sprung  ...... 

Loin — Broad  and  not  developing  .... 

Belly — Full  and  thick  and  with  at  least  twelve  teats 
Flank — Thick  and  well  let  down  .... 

Quarters — Long,  wide,  and  straight  from  hip  to  tail  . 

Hams — Broad,  full,  and  meaty  to  the  hocks  . 

Tail— Set  on  high,  not  coarse  ..... 

Legs — Straight  and  with  flinty  flat  bone 

Ankles— Strong  and  compact  ..... 

Pasterns — Short  and  yet  springy  .... 

Feet — Firm  and  strong  ..... 

Evenness — Freedom  from  wrinkles  on  skin  . 

Coat — Long,  straight,  and  silky 

Action — Free,  clean,  and  not  rolling  in  hindquarters 
Symmetry — General  style  and  contour  showing  evidence  of  careful 
breeding  ........ 
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Disqualifications. 


100 


Colour — Black  hair  or  black  spots. 

Boars — Rupture  ; one  testicle  only  down. 

Loins — Deficiency  in,  or  very  irregularly  placed,  or  blind  teats  ; injured  or  diseased 
udder. 


Objections. 

Narrow  head  or  short  pug  nose. 

Ears — Thick,  coarse,  white,  or  much  inclined  forward. 
Jowl — Fat  and  full. 

Neck — Short  and  very  thick  and  fat. 
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Chest — Narrow,  with  both  forelegs  apparently  coming  from  almost  the  same  point. 

Shoulders — Coarse,  heavy,  or  wide  and  open  on  the  top. 

Girth — Light  round  the  heart  and  foreflank  light. 

Back — Weak  and  hollow  when  pig  is  standing  at  rest. 

Sides — Shallow,  not  well  let  down  between  the  forelegs. 

Kibs — Flat  or  short  curved  ; light  back  rib. 

Loin — Narrow  and  weak. 

Belly — Flaccid  or  wanting  in  muscle,  or  gutty  or  podgy. 

Flank — Thin  and  not  well  let  down. 

Quarters — Short,  narrow,  and  drooping. 

Hams — Narrow,  wanting  in  depth,  or  deficiency  of  muscle  in  the  second  thigh. 

Tail — Coarse  and  set  on  low. 

Legs — Crooked,  weak,  and  with  round,  coarse  bone. 

Ankles — Extra  large,  round,  and  weak. 

Feet — Flat,  splayed  and  extra  wide  or  large. 

Evenness — Wrinkles  or  wabbles  on  sides,  neck,  or  shoulders. 

Coat — Coarse,  curly,  bristly  or  maney,  with  fringe  along  top  of  neck  and  shoulders. 

Action — Clumsy  and  sluggish. 

Symmetry — Predominence  of  certain  points,  especially  heavy  shoulders  or  fore- 
quarters generally,  with  weak  loin  and  light  hams. 

The  Breeding  of  pigs  calls  for  the  same  skill  as  is  required  with  the 
more  important  farm  animals.  Parents  should  be  of  sound,  healthy  stock, 
and  such  as  will  produce  the  class  of  animal  desired.  The  requirements 
of  the  market,  whether  local  or  distant,  must  be  considered ; as  also  must 
be  the  nature  of  the  food  available,  and  the  mode  of  feeding  intended. 
Whatever  may  be  the  nature  of  the  stock,  the  boar  at  least  should  be 
pure  bred  or  the  stock  will  not  come  true,  as  cross-bred  sires  produce  with 
cross-bred  sows  mongrel  offspring.  A mongrel  may  be  a good  animal,  but 
the  certainty  which  pure  breeding  or  even  a first  cross  give  cannot  be 
relied  upon.  The  advantage  in  selecting  a pure-bred  boar  is  that  he  will 
beneficially  affect  fifty  or  more  litters  in  a year,  while  the  sow  only  influences 
the  two  litters  she  bears.  A pure-bred  boar  by  reason  of  long-continued 
straight  breeding  will  exercise  a prepotency  over  the  irregularly  bred  sow, 
so  that  the  benefits  are  more  strikingly  shown.  The  sow  should  as  a first 
consideration  have  not  less  than  twelve  teats,  or  she  will  throw  small 
litters,  or,  having  thrown  a big  one,  she  will  be  unable  to  suckle  them. 

The  sow  goes  with  young  sixteen  weeks,  and,  as  a rule,  a first  litter 
should  fall  when  she  is  a year  old.  As  it  is  well  that  the  first  litter  should 
come  in  February,  the  sow  should  be  selected  from  a litter  farrowed  in 
that  month.  The  second  litter  will  then  come  in  August,  and  her  young 
will  have  gained  strength  to  face  the  cold  of  winter.  Litters  which  fall 
in  November  generally  thrive  slowly,  as  in  the  dark  days  of  winter  little 
pigs  do  not  grow  as  quickly  as  those  born  in  even  colder  weather  when  the 
days  are  lengthening.  The  sow  should  be  possessed  of  a docile  tempera- 
ment, and  if  she  once  contracts  the  habit  of  eating  her  young  should  not  be 
bred  from  again.  The  management  of  the  sow  when  she  has  taken  the 
boar  should  be  simple,  and  ample  exercise  is  most  desirable.  No  sows 
produce  young  with  less  risk  to  themselves  than  those  which  are  allowed 
to  run  on  grass  or  range  in  the  open,  receiving  “ wash  ” as  drink,  nor  are 
the  young  pigs  more  healthy  under  other  treatment.  It  is  inadvisable  to 
have  the  sows  too  fat,  but  some  discretion  is  needed  as  to  what  is  meant  by 
too  fat.  It  is  not  desirable  to  have  the  sow  too  thin,  as  she  may  not  have 
proper  strength  to  deliver  the  pigs,  and  when  pigged  may  not  have 
milk  to  sustain  a big  litter.  A sow  should  be  in  good  flesh,  not  merely  fat, 
but  in  strong  physical  and  muscular  condition.  She  requires  other  than 
fat-producing  food,  especially  during  the  last  few  weeks  of  gestation  ; a wash 
with  some  skim  milk  and  other  offal  which  goes  into  the  swill-tub  is  very 
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suitable  when  she  is  running  on  grass.  Roots  such  as  turnips  and  mangels 
are  not  greatly  in  favour  among  pig-breeders,  but  they  are  not  actually 
harmful  as  some  think ; a small  quantity  acts  as  a suitable  laxative ; but 
where  sows  are  receiving  a starchy  dietary  and  roots  are  given  to  augment 
it,  little  but  starchy  matter  is  added,  consequently  the  dietary  is  not  a com- 
plete one.  Turnips  or  kohl-rabi  are,  however,  preferable  to  mangels.  As 
the  sow  approaches  parturition  she  should  become  accustomed  to  her 
farrowing  quarters,  which  should  be  fixed  with  a breeding  rail,  that  is  a 
rail  set  up  about  10  inches  high,  and  the  same  distance  from  the  wall,  so 
that  the  sow  will  not  pen  her  young  ones  against  the  walls  and'  crush  them. 
The  litter  supplied  should  be  short,  so  that  the  young  ones  will  not  be 
smothered.  It  is  advisable,  unless  the  sow’s  bowels  are  very  open  a week 
before  farrowing,  to  place  a small  quantity  of  Epsom  salts  in  the  wash,  and 
repeat  it  again  about  two  days  before  her  time  is  up.  The  sow  should  be 
carefully  watched  as  her  time  approaches,  as  there  is  sometimes  a little 
variation  from  the  accepted  period,  and  it  is  well  for  an  attendant  to  be  with 
her  whilst  farrowing,  so  that  the  pigs  may  be  removed  from  danger  of 
being  crushed,  and  be  placed  in  warmth  after  being  wiped.  The  after-birth 
should  be  removed,  and  the  sow  left  as  quiet  as  possible,  the  little  pigs 
having  been  made  to  suckle  to  start  them  in  their  new  life.  Dung  should 
be  removed  from  the  sty,  but  the  bed  is  best  left  undisturbed  for  about  a 
week,  unless  the  sow  is  very  docile.  The  sow  should  be  fed  on  sharps, 
randan,  dan,  or  whatever  the  local  term  may  be  for  the  first  separations 
after  the  bran  is  taken  out  of  wheat  flour,  though  bran  may  be  added  for 
strong  litters  or  if  it  is  seen  she  is  being  pulled  down  by  the  pigs.  As 
the  pigs  reach  the  age  of  four  or  five  weeks  a little  meal  of  mixed 
cereals  may  be  added.  The  little  pigs  themselves  will  soon  begin  to  want 
additional  food,  and  this  should  be  provided  in  a small  trough  placed 
beyond  reach  of  the  sow ; there  is  nothing  better  than  sharps  mixed  with 
water  and  a very  small  quantity  of  skim  milk  or  whey.  Pigs  are  generally 
weaned  at  about  two  months  old,  but  a critical  time  has  to  be  passed  whilst 
they  are  feeding  on  their  own  account  and  are  still  suckling,  also  for  a 
short  time  subsequently.  With  the  best  of  intentions  and  worst  results,  it  is 
common  practice  to  give  food  containing  too  much  nitrogenous  matter ; for 
by  over-azotising  the  blood  the  pigs  become  unhealthy  and  frequently  die. 
Most  of  the  ailments  to  which  young  pigs  are  subject  arise  from  this  cause ; 
and  it  is  fostered  by  an  excess  of  skim  milk,  bran,  peas  or  other  highly 
nitrogenous  foods.  Pig-rearers  should  clearly  study  the  albuminoid  ratio 
given  by  authorities,  and  act  accordingly.  More  pigs  are  lost  by  over- 
feeding with  the  foods  mentioned  than  from  insufficient  feeding.  There  is 
no  animal  which  seems  to  respond  more  consistently  to  the  recognised 
albuminoid  ratios,  and  this  should  be  regarded  at  all  periods  of  their  lives. 
Milk  and  barley  meal  make  an  excellent  pig  food  at  all  periods,  the  pro- 
portion of  milk  being  gradually  reduced.  All  seeds  of  cereals  and  pulse 
are  suitable  for  pigs  if  fed  in  proper  proportions.  Green  food  from  grass, 
clover,  lucerne,  tares,  etc.,  are  suitable  and  desirable  foods  tending  to  the 
economical  rearing  of  pigs ; in  fact,  there  is  little  that  cannot  be  turned  to 
profitable  account  by  them,  and  this  secures  them  a place  on  the  farm. 

Piri6- — The  true  pines  are  coniferous  trees  of  the  tribe  Abietinse  (see 
Conifers),  and  are  comprised  in  the  single  genus  Pinus,  spread  over  the 
whole  northern  hemisphere  south  of  the  polar  regions,  scarcely  penetrating 
the  tropics,  and  not  found  in  the  southern  hemisphere.  Generically  they 
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are  distinguished  by  their  leaves,  which  are  in  sheathed  bundles  of  two, 
three,  or  five,  evergreen,  needle-shaped,  either  cylindrical  or  concave  on  one 
side  and  convex  on  the  other.  Flowers,  monoecious,  but  separate  on  the 
same  plant;  the  male  catkins  arranged  in  dense  order  round  the  shoots, 
the  female  fiowers  solitary  or  in  whorls.  Fruit,  a cone,  with  numerous 
imbricated  woody  scales,  each  covering  two  seeds  with  hard  shells,  generally 
winged.  Cotyledons,  three  to  eighteen. 

Gordon  grouped  this  enormous  genus  in  three  divisions — Bince,  Trinoe, 
and  Quince,  according  as  the  trees  bore  respectively  two,  three,  or  five 
leaves  in  a sheath.  This  arrangement  is  adopted  here  for  convenience,  only 
those  species  being  noticed  which,  being  desirable  in  themselves,  have 
proved  amenable  to  cultivation  in  the  United  Kingdom. 

I.  Bin^.. 

Pines  having  leaves  in  pairs. 

The  Corsican  Pine  {Finns  laricio,  Poiret),  including  the  forms  generally 
specified  as  Austrian  (P.  austriaca),  Calabrian  (P.  calabrica),  Pyrenean 
(P.  pyrenaica),  and  Taurian  (P.  pallasiana).  The  latest  writers  upon  this 
tree,  Messrs.  Elwes  and  Henry,  have  arranged  as  a single  species  the 
different  forms  mentioned  above,  believing  that  the  existence  of  inter- 
mediate forms  indicate  that  all  are  merely  racial  and  geographical  varieties 
of  the  same  tree  {Trees  of  Great  Britain,  etc.,  vol.  ii.  p.  107).  The  question 
of  classification  would  be  of  greater  concern  to  the  botanist  than  to  the 
forester,  were  it  not  for  the  exceedingly  important  fact  that,  whereas  the 
Austrian  pine  has  proved  almost  worthless  in  British  woods  except  as  a 
windbreak,  owing  to  its  coarsely  branching  habit,  the  Corsican  and 
Calabrian  pines  are  proving  themselves  of  more  prospective  value  than 
any  other  tree  of  the  genus  Finns  hitherto  introduced.  Moreover,  while 
hares  and  rabbits  greedily  devour  the  Austrian  pine  in  a young  state,  they 
leave  the  Corsican  pine  alone.  Pemarkable  illustrations  of  this  may  be 
seen  on  the  great  range  of  sandhills  on  the  Norfolk  coast  near  Holkham, 
which  the  present  Earl  of  Leicester  began  to  plant  about  fifty  years  ago 
with  Scots  pine,  pinaster,  Austrian  and  Corsican  pines.  The  Corsican, 
besides  outstripping  the  others  in  growth,  has  a numerous  offspring  from 
self-sown  seed;  the  reproduction  of  the  other  pines  being  almost  pro- 
hibited by  ground  game.  In  ordering  seed  or  young  plants,  therefore, 
it  is  most  important  to  secure  either  true  Corsican  pine  or  the  Calabrian 
variety,  which  are  the  largest  of  European  pines,  attaining  150  feet  in 
height  with  a girth  of  20  feet.  Leaves  in  pairs,  densely  set  at  an  acute 
angle  along  the  shoots,  4 to  6 inches  long,  inch  wide,  curved,  twisted  or 
straight  according  to  the  variety,  persistent  for  four  or  five  years.  Basal 
sheath  brown  at  the  base,  whitish  above,  about  inch  long.  Flowers,  the 
males  clustered  on  lower  part  of  branchlet  of  the  previous  year,  upright, 
yellow,  cylindrical,  stalked,  about  an  inch  long,  connective  crest  large, 
purplish,  finely  toothed ; the  females  single  or  two  or  three  together  at 
apex  of  young  branchlet,  very  shortly  stalked,  bright  red,  becoming 
miniature  cones  till  the  following  spring,  when  they  begin  to  swell  into 
shining  brown  cones  2 to  3 inches  long,  1 inch  in  diameter,  straight  or 
curved,  symmetrical,  ripening  during  second  winter.  Seeds,  greyish-brown, 
with  wings  about  an  inch  long. 

The  species,  in  its  different  forms,  is  distributed  over  a wide  area 
extending  from  the  Pyrenees,  through  the  Cevennes  to  Austria,  and  along 
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the  Mediterranean  littoral  to  Greece,  the  Crimea,  and  as  far  east  as  the 
Caucasus. 

The  Calabrian  form  of  P.  laricio  has  been  officially  re^Dorted  (1906)  as 
excelling  all  other  pines  in  growth  in  the  National  Arboretum  at  Les 
Barres  in  the  department  of  Loiret,  France,  and  is  recommended  for 
planting  with  oak,  for  although  it  outstrips  that  tree  in  growth,  it  does 
not  overshadow  it,  owing  to  its  short  side  branches  and  columnar  habit. 

The  tallest  Corsican  pine  in  the  United  Kingdom  is  probably  one  at 
Brocketts,  Herts,  which  Dr.  Henry  found  in  1905  to  measure  119  feet 
high,  with  a girth  of  feet.  There  is  a well-known  specimen  near  the 
entrance  gate  of  Kew  Gardens,  believed  to  have  been  planted  in  1814, 
and  measuring,  in  1903,  86  feet  high  and  9 feet  3 inches  in  girth. 
No  Austrian  pines  in  this  country  have  been  verified  exceeding  85  feet ; 
but  of  the  Taurian  or  Crimean  variety,  known  as  Pallasiana,  there  is  a 
specimen  at  Elveden,  in  Suffolk,  grown  from  seed  sown  in  1855,  now 
measuring  94  feet  high  and  8 feet  3 inches  in  girth.  These  trees  are  but 
dwarfs  compared  with  some  which  Dr.  Henry  measured  in  the  mountains 
of  Corsica,  where  they  attain  an  immense  age  and  grow  very  slowly.  The 
average  girth  of  a stem  350  years  old  is  stated  to  be  10  feet,  while  those 
of  15  feet  in  girth  are  reputed  to  be  700  years  old.  This  does  not  accord 
with  its  behaviour  in  the  United  Kingdom,  where  the  Corsican  pine  much 
exceeds  the  Scots  pine  in  rapidity  of  growth. 

The  seeds  of  Pinus  laricio  should  be  sown  rather  thinly  on  the  beds, 
and  covered  with  J inch  of  sifted  earth  and  leaf-mould.  The  seedlings 
should  be  lined  off  at  a year  old,  remain  two  years  in  the  rows,  be  trans- 
planted a second  time,  when  they  ought  to  be  ready  for  planting  out  in 
the  fourth  spring  after  sowing.  The  weak  point  of  this  pine  is  its  feeble 
root-system.  Owing  to  the  deficiency  of  fibrous  roots,  a large  proportion 
of  young  trees  will  die  off  in  summer,  unless  planting  is  delayed  until  the 
season's  growth  has  begun.  From  the  middle  of  April  till  the  middle  of 
May  is  the  best  time.  This  tree  is  well  suited  for  mixing  with  European 
larch,  and  also  accords  well  with  beech,  sycamore,  and  ash. 

The  Pinaster  or  Cluster  Pine  {Pinus  maritima,  Poire t). — Leaves, 
dark  green,  6 to  8 inches  long,  rigid,  in  dense  whorls,  with  sheaths  | inch 
long,  imbricated,  pale  yellow  when  young.  Cones,  5 to  6 inches  long,  clear 
shining  brown,  symmetrical,  in  clusters  of  four  to  ten,  sessile  on  the  branch- 
lets,  persistent.  Seeds,  oblong,  with  wings  inch  long  and  J to  J inch 
broad.  Seed  leaves  7 to  8.  The  bark  on  mature  trees  is  deeply  furrowed 
and  rugged. 

Of  insignificant  appearance  in  youth,  the  cluster  pine  at  eighty  to  a 
hundred  years  is  a majestic  and  picturesque  tree,  flinging  strong  limbs  into 
the  very  teeth  of  the  prevailing  winds.  A native  of  Spain,  both  shores  of 
the  Mediterranean,  and  Asia  Minor,  it  has  been  grown  in  Britain  since 
1596,  and  has  been  very  extensively  planted  in  France  on  the  seaside 
desert  of  the  Landes,  and  elsewhere,  forming  forests  which  have  completely 
arrested  the  destructive  drifting  of  sand,  furnishing  at  the  same  time  a 
very  large  revenue  from  turpentine,  resin,  tar,  charcoal,  and  lamp- 
black. The  timber  is  light,  of  coarse  fibre,  not  durable,  but  useful  for 
packing  cases  and  suchlike.  In  maritime  districts  of  the  United  Kingdom 
it  is  perfectly  hardy,  attaining  a height  of  70  to  80  feet  in  as  many  years, 
ripening  seed  regularly  and  thereby  reproducing  itself  naturally  in  suitable 
light  and  sandy  soil  where  there  is  no  ground  game. 

It  is  a tree  demanding  so  much  light  and  air  that  it  must  not  be 
crowded  with  its  own  or  any  other  species,  differing  in  this  from  almost  all 
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other  kinds  of  pine,  which  require  forest  discipline  for  their  right  develop- 
ment. It  is  not  recommended  for  inland  or  elevated  districts  in  Britain,  but 
may  be  strongly  recommended  for  purpose  of  shelter  along  the  seacoast. 
Propagation  as  for  the  Corsican  pine. 

The  Italian  Stone  Pine  {Pimts  pinea,  Linn.)  is  suitable  only  for  orna- 
ment in  the  warmest  and  sunniest  parts  of  southern  England  and  Ireland. 
There  are  two  or  three  fine  examples  at  Kew. 

The  Mountain  Pine  {Finns  montana,  puinilio,  or  mugho). — As  much 
uncertainty  prevails  about  the  classification  of  this  tree  as  about  that  of  the 
Corsican  pine.  It  has  even  been  considered  by  some  botanists  as  an 
Alpine  variety  of  the  Scots  pine.  It  is  a native  of  the  chief  mountain 
ranges  of  central  Europe,  ascending  to  an  elevation  of  7500  feet, 
beyond  the  limit  of  any  other  tree.  Though  humble  of  stature,  being  of 
spreading  bush-like  habit,  it  is  very  useful  in  Britain  as  a windbreak  in 
extreme  exposure,  maintaining  its  vigour  in  the  face  of  the  fiercest  gales 
and  in  the  poorest  soils.  It  will  not  bear  the  knife ; if  a branch  is  shortened  it 
dies  back  to  the  stem.  Sir  John  Stirling  Maxwell  {Trans.  Royal  Scot.  Arb. 
Soc.,  January  1907)  has  brought  to  notice  an  erect  variety  of  this  tree  forming 
immense  forests  in  the  Pyrenees  above  the  limit  of  other  pines,  rising  to 
60  feet  in  height  and  producing  deal  superior  to  that  of  Scots  pine.  The 
French  Government  employ  this  variety  largely  for  planting  high  and 
barren  ground.  It  is  known  popularly  as  Pin  a crochets^  scientifically  as 
P.  montana  gallica,  and  is  likely  to  prove  of  much  value  in  planting 
poor  and  exposed  ground  in  the  United  Kingdom.  It  is  practically 
unknown  as  yet  to  British  foresters,  although  there  is  a good  specimen  30 
feet  high  in  the  Botanic  Garden  at  Glasnevin;  but  the  Danes  and 
Norwegians  have  successfully  planted  much  wet  moorland  with  both  the 
dwarf  and  erect  varieties,  finding  that,  apart  from  the  timber  value  of  the 
latter,  the  mountain  pine  can  digest  the  humic  acid  of  pure  peat  and 
prepare  the  soil  for  other  forest  growth.  The  true  Pin  cl  crochets  cannot 
be  had  from  British  nurserymen  at  present,  but  seed  can  be  obtained  pure 
from  Mr.  J.  Kafn  of  Copenhagen,  and  should  be  treated  similarly  to  that 
of  Scots  pine. 

The  Scots  Pine  {Finns  sylvestris,  Linn.)  is  our  only  native  tree  of  this 
genus.  It  is  indigenous  in  the  Scottish  Highlands,  and  was  formerly  so 
over  the  Lowlands  and  in  Ireland,  and  probably  also  in  southern  England, 
where  it  was  re-introduced  in  1776,  and  is  now  thoroughly  naturalised. 
Leaves,  rigid,  IJ  to  2 inches  long,  generally  more  or  less  twisted,  with  more 
or  less  glaucous  bloom,  finely  serrated  on  the  edge.  Cones,  sessile,  ovoid, 
symmetrical,  2 to  3 inches  long,  1 to  1;|  broad  at  base ; seeds  with  wings 
1 to  inch  long.  The  bark  on  mature  trees  is  ruddy  grey  on  the 
trunk,  and  a beautiful  bright  cinnabar  red  on  the  branches,  distinguishing 
it  at  a glance  from  all  other  pines  except  the  Japanese  Finns  densiflora. 
The  Scots  pine  is  indigenous  over  the  greater  part  of  Europe  and  Eussian 
Asia  up  to  the  Arctic  circle,  producing  the  timber  so  largely  imported  into 
the  United  Kingdom  under  the  trade  terms  “ red  pine,”  “ red  fir,”  “ red 
deal,”  and  “ yellow  deal,”  to  distinguish  it  from  “ white  fir  ” or  “ white  deal  ” 
of  the  spruce,  “ white  pine  ” of  the  silver  fir,  “ yellow  pine  ” or  “ white  pine  ” 
of  the  American  Weymouth  pine,  and  “ pitch  pine  ” of  Finns  palnstris  of 
Florida  and  Texas  (Nisbet’s  Forester,  i.  199).  In  this  country,  where  growth 
is  more  rapid  than  in  lands  where  the  winters  are  colder  and  the  summers 
less  humid,  the  timber  is  generally  inferior  to  that  coming  from  northern 
Europe,  unless  the  trees  have  been  allowed  to  attain  a great  age.  Over- 
thinning also,  so  prevalent  in  British  woodland  management,  encourages 
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the  formation  of  wide  annual  rings,  which  is  fatal  to  the  quality  of  coniferous 
timber ; but  better  results  may  be  hoped  from  the  improved  methods  now 
being  adopted,  for  no  deal  could  be  finer  than  that  produced  by  aged  native 
pines  in  the  Highlands.  The  Scots  pine  attains  a height  of  80  to  120  feet, 
according  to  circumstances  of  exposure,  close  or  open  forest,  etc.,  with  a 
girth  of  from  9 to  15  feet.  It  is  not  fastidious  about  quality  of  soil,  and 
the  most  profitable  period  of  rotation  is  from  eighty  to  a hundred  years ; but 
it  is  much  grown  for  use  as  pitwood  between  twenty  and  thirty  years  old. 

Planters  should  always  raise  their  own  stock  of  Scots  pine,  being  very 
particular  as  to  the  quality  and  origin  of  the  seed  used.  If  compelled  to 
purchase  young  trees,  it  should  be  with  good  assurance  that  they  have  been 
raised  from  the  best  Highland  or  Scandinavian  seed,  for  some  of  the  Scots 
from  central  Europe  is  of  very  inferior  quality.  The  seeds  should  be 
drilled  1 inch  apart  in  finely  raked  beds,  and  soil  to  the  depth  of  J inch 
sifted  over  them.  At  one  year  old  they  are  lined  off  in  rows,  where  they 
will  stand  for  two  years  before  being  ready  for  planting  out.  Scots  pine 
grows  well  as  pure  high  wood,  but  it  may  also  be  grown  with  oak,  ash, 
and  beech.  If  larch  be  used  in  the  mixed  wood,  it  should  not  be  in  greater 
proportion  than  one  larch  to  three  Scots,  as  it  is  more  rapid  than  the  pines 
in  growth,  and,  if  planted  in  equal  numbers,  will  overshadow  the  others,  the 
Scots  pine  being  a strong  light-demander. 

The  Gaelic  name  for  the  Scots  pine  is  giuthas  and  for  a pine  wood 
giuthasach  (pronounced  “gyeus”  and  “gyeusah”),  whence  many  place- 
names  in  the  north,  such  as  Kingussie,  Guisachan,  and  Loch  Goosey. 

II.  Tkin^. 

Pines  having  leaves  in  groups  of  three. 

Bentham’s,  Jeffrey’s,  or  the  Bull  Pine  {Finns  ponder osa,  Lawson). — A 
very  variable  North  American  tree,  formerly  arranged  in  three  separate 
species,  namely,  P.  ponder osa,  CouUeri,  and  Jeffrey,  but  now  generally 
recognised  as  geographical  forms  of  a single  one.  Leaves,  tufted  at 
ends  of  naked  branches,  stout,  dark  olive  green,  5 to  11  inches  long.  Male 
flowers,  yellow ; female,  dark  red.  Cones,  symmetrical,  3 to  6 inches  long, 
sometimes  clustered,  scales  thickened  at  the  apex  and  armed  with  prickles. 
Seeds,  \ inch  long  in  a dark  purple  or  mottled  shell,  wings  1 to  IJ  inch 
long  and  1 inch  wide.  An  immense  tree,  100  to  230  feet  high,  forming  in 
its  various  forms  extensive  forests  from  northern  Mexico  to  California, 
largely  used  for  lumber  and  applied  to  all  kinds  of  construction,  for  railway 
ties,  fencing,  and  fuel  (Sargent). 

In  Great  Britain,  where  it  was  introduced  in  1826,  it  has  only  been 
planted  for  ornament,  its  massive  foliage  and  whorled  growth  rendering  it 
a very  striking  object  in  the  pinetum.  The  largest  bull  pine  in  this  country  is 
probably  one  in  Buckinghamshire,  which,  raised  from  seed  in  1827,  measured 
98  feet  high  and  8 feet  5 inches  in  girth  in  1903.  It  is  perfectly  hardy, 
preferring  not  too  rich  a soil,  and  is  quite  worth  trying  in  forest  as  a timber- 
producer.  It  should  be  propagated  as  recommended  for  the  Corsican  pine. 

The  Monterey  Pine  {Finns  insignis,  Douglas). — This  splendid  tree, 
termed  P.  radiata  by  American  botanists,  has  now  been  recognised  as  a 
vigorous  form  of  a pine  formerly  classified  under  two  species.  The  follow- 
ing description  applies  to  the  more  ornamental  race,  with  longer  leaves  and 
smaller  cones  than  the  kind  formerly  distinguished  as  P.  radiata.  Leaves, 
slender,  bright  rich  green,  twisted,  4 to  6 inches  long,  forming  dense 
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masses  of  foliage.  Male  flowers,  yellow ; female,  dark  purple.  Cones,  very 
unsymmetrical,  3 to  4 inches  long,  2f  inches  thick,  on  short,  stout 
peduncles,  generally  in  groups  of  three  or  four,  very  persistent,  remaining 
unopened  on  the  branches  for  years.  Seeds,  \ inch  long  in  a thin,  dark 
shell,  with  a light  brown  wing  1,  inch  long  and  inch  wide.  This  most 
beautiful  tree  exceeds  all  other  pines  in  wealth  of  foliage  and  richness  of 
verdure.  It  is  native  only  of  a narrow  tract  on  the  Californian  coast, 
near  Monterey,  and  on  a few  islands  off  the  same  coast.  Introduced  to 
Britain  in  1829,  it  has  proved  perfectly  hardy  in  all  districts  near  the 
sea,  standing  wind  exposure  well,  and  growing  very  rapidly.  At  Monreith, 
Wigtownshire,  one  of  a group  planted  as  a windbreak  in  1884  is  now 
(1907)  over  60  feet  high,  with  a girth  of  5 feet  1 inch.  This  species  will 
not  endure  the  winters  in  inland  or  elevated  districts,  and  its  value  in  this 
country  is  purely  decorative  and  for  shelter,  the  timber  being  of  little 
value,  light  and  brittle. 

The  Diggee  Pine  {Finns  Sabiniana),  also  from  California,  known  by 
its  flexible,  pale  bluish -green  leaves  8 to  12  inches  long,  and  by  its  large, 
symmetrical  cones  6 to  10  inches  long,  containing  edible  seeds  half  an 
inch  long,  and  bearing  on  the  summit  of  each  scale  a sharp,  incurved 
spine,  can  only  be  grown  in  the  southern  parts  of  England,  and  there 
but  as  an  ornamental  tree  of  rather  humble  stature. 

III.  Quince. 

Pines  having  leaves  in  groups  of  five. 

The  Aralla  or  Swiss  Stone  Pine  {Finns  cembra,  Linn.). — This  pine, 
and  the  three  following  species,  bear  traces  of  near  affinity,  though  greatly 
modified  by  climatic  conditions.  Leaves,  2 to  3 inches  long,  sharply  pointed, 
three-sided,  one  side  green  and  shining,  the  other  two  sides  white,  within 
a deciduous  sheath.  Cones,  symmetrical,  about  3 inches  long,  2|  inches 
broad,  of  a violet  colour,  containing  large,  wingless,  edible  seeds.  The 
Swiss  stone  pine  grows  on  the  Tyrolese  Alps,  the  Carpathian  and  Altai 
Mountains,  ascending  to  an  altitude  of  6500  feet.  It  is  not  usually  more 
than  50  feet  high,  but  a Siberian  variety  is  said  to  attain  double  that 
height.  The  timber  is  very  soft,  white,  and  fragrant,  much  used  in  the 
characteristic  carvings  of  the  Swiss  peasants.  It  is  a sombre  tree  of  very 
slow  growth,  and  scarcely  worth  planting  in  the  United  Kingdom  except 
in  elevated  and  exposed  localities  where  other  conifers  will  not  thrive. 

The  American  Mountain  Pine  {Finns  monticola,  Douglas). — Leaves, 
3 to  4 inches  long,  indistinctly  three-sided,  slender,  glaucous  green,  in 
short,  imbricated  sheaths.  Cones,  7 inches  long,  cylindrical.  If  inch 
wide,  very  resinous,  borne  in  whorls  on  peduncles.  A noble  pine,  nearly 
resembling  F.  cemhra  in  a young  state,  and  sometimes  sent  out  by  tradesmen 
in  mistake  for  that  species.  The  different  rate  of  growth  soon  makes  the 
error  apparent.  In  1876  two  P.  monticola  were  planted  in  mistake  among 
some  P.  cembra  at  Monreith,  Wigtownshire.  The  tallest  P.  cembra  is  now 
(1907)  only  16  feet  high,  with  a girth  of  24  inches ; the  two  P.  monticola 
are^  60  feet  high,  with  a girth  of  4 feet  10  inches.  The  American  mountain 
pine  ranges  from  sea-level  on  the  south  of  the  Straits  of  Tuca  to  an 
altitude  of  10,000  feet  on  the  Californian  Sierras,  attaining  a height  of 
150  feet.  The  wood  is  reported  by  Sargent  to  be  light,  soft,  and  not  strong, 
occasionally  used  for  interior  finish  of  buildings.  As  an  ornamental  tree, 
it  deserves  very  high  rank,  growing  straight  and  free,  with  short  side 
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branches,  patient  of  considerable  exposure,  and  with  less  tendency  than 
any  other  pine  to  grow  double  leaders.  It  was  brought  to  this  country 
in  1831,  and  there  are  some  fine  specimens,  notably  one  at  Scone,  whicli 
measured,  in  1903,  83  feet  high  and  7 feet  1 inch  in  girth  at  fifty-one  years 
old.  At  Murthly  and  elsewhere  it  has  succumbed  of  late  years  to  attack 
by  the  destructive  fungus  Cenangium  abietis. 

The  Weymouth  oh  White  Pine  {Pinus  str obits,  Linn.). — Leaves,  very 
slender,  3 to  4 inches  long,  three-sided,  with  three  to  five  white  bands  of 
stomata  on  one  side,  remainder  bluish-green;  in  very  short,  deciduous 
sheaths.  Male  flowers,  yellow  ; female,  bright  pink  with  purple  margins  to 
the  scales.  Cones,  pendulous,  5 to  11  inches  long  and  to  1^  inch  broad 
on  footstalks.  This  fine  timber  tree,  native  of  Newfoundland,  Canada,  and 
the  northern  United  States,  attains  a height  of  100  to  250  feet.  It  takes 
its  English  name  from  Lord  Weymouth,  who  planted  it  extensively  on  his 
Wiltshire  estate  early  in  the  eighteenth  century,  but  it  has  never  established 
a reputation  as  a profitable  forest  tree  in  this  country.  It  is  perfectly 
hardy,  individuals  at  Dunkeld  being  about  100  feet  high  with  a girth  of 
1 1 feet.  As  an  ornamental  tree  it  is  far  inferior  to  P.  monticola,  to  which 
it  bears  considerable  resemblance,  and  it  has  a greater  tendency  to  branch- 
ing into  several  leaders.  It  is  reckoned  commercially  the  most  valuable 
of  Canadian  conifers,  the  timber  being  known  in  the  trade  as  white  pine. 
If  properly  grown  in  close  high  wood,  or  mixed  with  larch,  there  is  no 
reason  apparent  why  it  should  not  produce  in  this  country  valuable 
timber,  light,  easily  worked,  but  not  durable  or  strong.  It  prefers  rather 
a heavy  loam,  disliking  dry  soils,  and  may  be  propagated  and  treated  like 
Scots  pine. 

The  Nepaulese  Pine  {Pinus  excelsa,  Wallich). — Leaves,  slender,  6 to  8 
inches  long,  light  glaucous  green,  drooping,  in  short  deciduous  sheaths. 
Cones,  6 to  9 inches  long,  pendulous,  about  2 inches  broad,  on  footstalks 
nearly  an  inch  long,  full  of  resin.  It  is  a native  of  the  Himalayas  at 
altitudes  from  5000  to  10,000  feet,  growing  100  to  150  feet  high.  Intro- 
duced to  Britain  in  1823,  it  has  proved  quite  hardy  in  the  sunnier  parts 
of  the  country,  but  in  the  north  its  growth  is  seldom  satisfactory.  A 
specimen  90  feet  high,  8 feet  2 inches  in  girth,  seventy-four  years  old, 
growing  at  Dropmore  in  Buckinghamshire,  was  reported  to  the  Conifer 
Conference  in  1903,  and  there  is  one  of  the  same  height  at  the  Hendre, 
near  Monmouth.  The  timber  being  soft  and  white,  this  pine  is  of  purely 
arboricultural  interest  to  British  planters ; but  it  is  a beautiful  tree,  though 
with  a tendency  to  lateral  growth  when  not  grown  in  close  forest. 

The  Sugar  Pine  {Pinus  Lambertiana,  Douglas). — Leaves,  stout,  rigid, 
3-J  to  4 inches  long,  dull  green,  rather  rough  on  the  edges,  densely  clothing 
the  whorled  branches.  Cones,  from  12  to  20  inches  long,  4 inches  thick, 
with  very  large  dark  brown  seeds  IJ  to  5 inches  long,  with  stiff  wings.  A 
very  remarkable  tree,  introduced  to  Britain  from  North-West  America  in 
1823,  growing  200  to  250  feet  high  with  a girth  sometimes  of  36  feet,  largely 
used  for  lumber  and  applied  to  the  interior  finish  of  buildings,  etc.  The 
seeds  are  edible,  and  the  resin  is  sweet,  being  known  in  America  as 
“ chewing  gum.”  It  is  quite  hardy  in  this  country,  having  attained  at 
Dropmore  a height  of  82  feet  and  a girth  of  9 feet  5 inches  at  an  age 
of  sixty  years.  In  its  native  forests  its  habit  is  narrowly  pyramidal  or 
columnar,  but  grown  as  a specimen  it  loses  that  fine  character,  becoming 
spreading  and  flat-topped.  It  is  very  hardy  and  well  worth  planting  in 
close  groups  in  park  or  woodland  landscape. 

Some  very  beautiful  pines  have  been  introduced  from  the  mountains  of 
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Mexico,  but  most  of  them  are  too  tender  except  for  the  very  mildest 
districts  in  Britain,  and  none  are  of  more  than  arboricultural  interest. 
The  hardiest  of  them  probably  are  Finns  Ayacahuite,  Ehrenberg ; P. 
macrophyllay  Bindley  ; P.  Monteznmce,  Lambert ; P.  yrotuheranSj  Koezl ; and 
P.  Busselliana,  Bindley. 

The  pitch  pine  of  commerce,  hardest,  most  durable  and  most  valuable 
of  all  true  pine  timber,  is  the  product  of  the  long-leaved  pine  {Finns 
palnstris),  a native  of  the  Southern  States  of  North  America,  not  hardy  in 
Great  Britain. 


Pink  EyCi — See  Influenza  in  Horses. 


Plane  Tree,  The. — The  natural  order  Platanacefe  contains  a 
single  genus,  Platanns,  and  consists  exclusively  of  four  species,  three  being 
indigenous  to  North  America,  and  one  to  the  Levant,  Asia  Minor,  Persia, 
Turkestan,  and  Afghanistan.  The  loftiest  of  these  is  the  American  button- 
wood  {Platanns  occidentalis),  but  the  only  one  deserving  attention  from 
British  planters  is  the  Oriental  plane  {Platanns  orientalis).  A tall  and 
handsome  tree,  with  deciduous,  alternate  leaves,  in  the  wild  type,  five-lobed, 
stalked,  palmate,  wedge  - shaped  at  the  base,  the  divisions  lanceolate, 
sinuated,  with  nearly  entire  stipules.  Flowers,  minute,  monoecious,  in  dense 
unisexual  spicate  pendulous  clusters ; 
the  males  dark  red  on  axillary 
peduncles,  the  females  yellowish- 
green  on  terminal  peduncles.  Frnit, 
hanging  tassel-like  on  long  slender 
stalks,  globular,  1 inch  in  diameter, 
brown,  composed  of  elongated,  obovate 
akenes  closely  compressed. 

The  Oriental  plane  was  intro- 
duced to  Britain  in  the  sixteenth 
century,  and  there  are  now  many 
specimens  in  the  neighbourhood  of 
London  approaching  100  feet  in 
height.  It  is  the  best  of  all  trees 
for  the  arid  soil  and  impure  atmo- 
sphere of  London,  where  it  has 
become  the  most  abundant  and  con- 
spicuous form  of  vegetation,  owing 
to  its  extraordinary  indifference  to 
smoke,  drought,  and  heat ; but  it  does 
not  thrive  vigorously  in  Scotland, 
because,  being  very  late  of  coming 
into  leaf,  it  requires  more  sun-heat  than  it  can  receive  in  the  north  to 
ripen  its  annual  growth.  The  bark  is  ash-coloured,  flaking  off  in  broad 
scales,  leaving  the  boughs  beautifully  smooth,  of  a clear  yellowish-buff  like 
old  ivory.  It  is  a common  error  to  suppose  that  the  English  name  of 
the  tree  is  derived  from  this  habit  of  “ planing  ” off  its  bark.  The  name 
comes  to  us  through  the  Erench  plane,  shortened  from  platane,  and 
ultimately  from  the  Greek  •a-Xami/o?,  derived  from  erXaru^,  “broad,”  in 
allusion  to  the  leaves. 

The  plane  is  a long-lived  tree,  attaining,  in  favourable  circumstances  of 
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soil  and  shelter,  a height  of  100  feet.  The  timber  is  light,  but  hard, 
yellowish-white  with  a reddish  tinge  in  the  south  of  Europe.  It  takes  a 
fine  polish,  and  is  ornamental  on  account  of  the  medullary  rays  which 
thickly  intersect  it ; but  in  the  United  Kingdom  the  plane  has  never  been 
planted  except  for  ornament  and  summer  shade.  In  fact,  Pliny  declares 
that  it  was  first  brought  over  the  Ionian  Sea  to  plant  by  the  tomb  of 
Diomede  in  an  island  off  the  coast  of  Apulia,  thence  it  was  taken  to 
Sicily,  Italy,  and  Gaul,  all  on  account  of  its  grateful  shade  {Hist.  Nat.  ii.  1). 

The  plane  is  propagated  by  nurserymen  chiefly  by  layers  or  cuttings, 
which  are  set  in  the  open  air  in  light  soil,  to  be  transplanted  into  rows  in 
the  following  spring.  Plants  raised  from  seed  exhibit  many  variations  in 
foliage.  The  ball-shaped  fruit,  when  broken,  yields  quantities  of  small 
seeds  embedded  in  down.  These  may  be  sown  immediately,  or,  if  kept  till 
the  spring,  must  be  mixed  with  sand.  When  sown  they  should  receive  but 
a light  sprinkling  of  fine  soil  to  prevent  them  being  blown  away. 

There  are  three  species  of  plane  indigenous  to  North  America,  whereof 
one,  the  buttonwood  {Platanus  occidentalis),  closely  resembles  the  European 
species,  indeed  some  botanists  have  reckoned  it  to  be  a geographical  race 
of  the  Oriental  plane.  In  the  bottom  lands  of  the  lower  Ohio  and 
Mississippi  it  grows  taller  than  any  Oriental  plane,  as  much  as  140  to  170 
feet.  Varieties  of  the  Oriental  plane  growing  in  Britain  are  often  mis- 
named Occidental,  but  the  American  species  seldom  succeeds  with  us,  and 
there  is  no  inducement  to  persevere  with  it,  seeing  that  the  other  flourishes 
so  freely.  Botanists  are  often  reproached  for  using  Latin  instead  of  modern 
languages  to  denote  genera  and  species.  The  plane  tree  offers  an  answer 
in  point,  for  it  is  popularly  called  the  sycamore  in  America,  just  as  the 
sycamore  is  called  the  plane  in  Scotland. 


Pleurisy  in  the  Horse. — Pleurisy  consists  of  inflammation 
of  the  fine  serous  membrane  called  the  pleura  which  lines  the  inside  of 
the  ribs,  and  is  also  reflected  over  and  covers  the  substance  of  the  lungs. 
Town  horses  are  more  subject  to  pleurisy  than  those  of  the  country.  The 
complaint  is  generally  brought  on  by  colds,  extreme  exertion,  sudden  chills 
after  a heavy  run  with  the  hounds,  standing  in  draughts  when  heated,  and 
injuries  to  the  sides  of  the  chest  or  breast.  The  malady  is  of  a painful 
character,  and  at  times  attacks  the  animal  with  great  suddenness;  the 
horse  may  be  found  standing  very  thoughtful  looking,  with  nostrils 
dilated,  eyes  bright  and  sharp,  breathing  hurried  and  conducted  mostly 
by  the  muscles  of  the  belly,  causing  a ridge  or  line  to  be  noticed  running 
from  behind  the  elbow  up  towards  the  haunch  bone ; the  animal  stands 
still,  and  when  made  to  move,  or  if  pressure  be  applied  between  the 
ribs,  groans  with  pain,  due  to  the  inelastic  nature  of  the  pleurae,  which 
when  inflamed  are  highly  sensitive  to  motion.  The  pulse  at  first  runs 
about  sixty  to  the  minute,  but  soon  becomes  wiry  and  hard,  gradually 
increasing  in  number,  in  some  cases  running  up  to  and  over  one  hundred, 
the  mucous  lining  on  the  inside  of  the  eyelids  and  nostrils  appear  red, 
and  the  temperature  reaches  104°  to  107°  Eahr.  The  animal  stands  per- 
sistently, refusing  to  lie  down,  and  when  in  a loose  box  is  invariably 
found  with  its  nose  close  to  any  opening  that  may  be  in  the  door  or 
window ; cough  is  at  times  emitted,  but  it  is  always  short  and  suppressed 
as  it  causes  great  pain  to  the  patient ; patches  of  sweat  are  seen  on  the 
skin,  and  twitching  of  the  muscles  are  occasionally  noticed  on  certain  parts 
of  the  body ; the  ears  and  legs  vary  in  temperature,  sometimes  being  cold 
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and  other  times  hot ; as  the  case  advances  the  breathing  becomes  more 
hurried  (quick),  short,  and  catching,  while  the  nostrils  further  dilate,  the 
animal  pawing  the  ground  with  the  foot  and  turning  the  head  to  its  side. 
On  applying  the  ear  to  the  chest,  a grating  sound  is  heard,  similar  to  that 
produced  by  rubbing  the  hands  together,  which  is  due  to  the  inflamed 
pleurse  lining  the  ribs  rubbing  against  the  inflamed  pleurae  covering  the 
lung,  and  in  these  cases,  where  both  surfaces  are  involved,  fibrous  adhesions 
are  formed  between  the  lungs  and  walls  of  the  chest ; this  adhesion  can 
take  place  in  the  short  space  of  from  thirty  to  forty  hours,  and  as  the 
case  proceeds  the  cavity  of  the  chest  becomes  filled  with  a watery  fluid,  and 
is  then  known  as  hydro-thorax,  or  water  in  the  chest ; this  fluid  has  to  be 
removed  by  tapping  with  a fine  trocar  and  cannula  or  by  the  aspirator. 

Treatment. — If  sure  at  the  onset  that  the  case  is  one  of  pleurisy,  nothing 
will  give  so  much  relief  as  the  old-fashioned  plan  of  treatment,  namely,  that 
of  bleeding  from  the  neck  to  the  extent  of  from  4 to  6 quarts  of  blood ; this 
takes  pressure  off  the  nervous  centres  until  the  bowels  can  be  acted  upon, 
which,  may  be  accomplished  by  administering  as  a draught  10  to  15  oz. 
of  raw  linseed  oil,  2 oz.  of  spirits  of  nitre,  and  15  drops  of  Fleming’s 
tincture  of  aconite  mixed,  or  by  frequent  small  doses  of  1 to  2 oz. 
of  Epsom  salts.  Then  put  the  animal  into  a well- ventilated  loose  box, 
bandage  the  legs,  and  clothe  the  body  with  woollen  rugs,  placing  in  front 
of  the  patient  a pailful  of  cold  water  in  which  has  been  dissolved  half 
an  ounce  of  saltpetre.  In  some  cases  great  relief  is  obtained  by  rubbing 
the  sides  behind  the  shoulders  with  2 tablespoonfuls  of  mustard  mixed 
in  1 pint  of  cold  water. 


Picuro- pneumonia. — Bovine  pleuro-pneumonia,  contagious 
pleuro-pneumonia  of  cattle,  lung  plague  or  lung  sickness,  is  a specific 
contagious  fever  of  bovine  animals,  in  which  the  lungs  and  pleura  are  the 
seats  of  a peculiar  inflammation.  It  is  said  to  affect  the  yak  and  buffalo, 
but  no  other  domesticated  animals  of  the  British  Isles  except  cattle  have 
been  known  to  contract  the  disease.  It  is  believed  not  to  be  indigenous  to 
the  British  Islands,  but  to  have  been  introduced  in  the  early  part  of  last 
century  from  Holland  into  Ireland,  and  thence  into  Great  Britain.  During 
the  last  century  it  existed  in  this  country,  and  our  losses  were  at  times 
very  serious.  In  1887  the  disease  existed  in  seventy  counties,  there  were 
2007  outbreaks,  and  5330  cattle  died  or  were  slaughtered  on  account  of  the 
disease. 

Owing  to  the  strenuous  action  of  the  authorities,  no  cases  of  pleuro- 
pneumonia have  been  reported  since  1898,  and  it  is  now  regarded  as 
“ stamped  out.”  The  disease  still  exists  on  the  continent  of  Europe,  in 
Africa  and  Asia.  It  has,  at  least  to  within  recent  periods,  existed  in 
Australia,  the  United  States  of  America,  and  Canada,  though  it  is  not 
officially  admitted  to  exist  in  some  of  these  parts  at  the  present  moment. 

Pleuro-pneumonia  is  peculiar  in  being  strictly  limited  to  cattle  (the 
bovine  species),  and  that  it  is  under  ordinary  conditions  never  communicated 
from  one  animal  to  another,  except  by  healthy  cattle  coming  into  communi- 
cation with  cattle  affected  with  the  complaint.  There  are  no  other  known 
means  of  conveying  the  contagion  and  producing  the  disease,  as  it  occurs 
in  the  ordinary  way.  If  the  lungs  of  an  animal  dead  of  the  disease  are 
taken  from  the  carcass  and  placed  in  the  manger  of  a healthy  cow,  or  if 
a healthy  cow  is  put  into  the  same  loose  box  with  the  carcass  of  a cow 
which  has  recently  died  of  the  disease,  she  does  not  contract  the  disease. 
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If,  however,  some  fresh  juice  of  a pleuro-pneumonia  lung  is  injected  under 
the  skin  of  a healthy  animal,  a rather  peculiar  form  of  inflammation  occurs 
at  and  about  the  point  of  inoculation.  Some  believe  this  to  be  due  to  the 
contagium,  but  for  all  practical  purposes  it  is  sufficient  to  know  that  the 
pleura  and  lung  do  not  become  affected,  and  that  an  animal  so  inoculated 
cannot  give  pleuro-pneumonia  to  cattle  coming  in  contact  with  it.  It  is 
beyond  doubt  that  only  the  living  affected  animal  can  spread  the  disease, 
and  that  if  pleuro-pneumonia  ever  again  appears  in  our  herds  it  must  be 
brought  with  live  cattle  imported  from  abroad. 

The  contagium  has  not  been  satisfactorily  demonstrated.  It  is  believed 
to  be  too  small  to  be  seen  with  the  magnifying  powers  now  at  our 
disposal. 

The  disease  was  more  common  in  cows  than  other  cattle,  probably 
owing  to  the  greater  chance  of  their  being  brought  into  contact  with  affected 
animals.  The  onset  is  usually  insidious,  sometimes  three  months  elapsing 
between  an  animal  being  last  in  contact  with  a diseased  one  and  manifesta- 
tion of  the  first  symptoms.  Some  cases  are  more  acute  than  others,  though 
the  progress  in  most  instances  is  slow.  It  has  been  calculated  that 
between  50  and  60  per  cent,  of  animals  attacked  die  of  the  disease. 
Of  the  remainder,  possibly  some  completely  recover,  while  a certain 
proportion  regain  the  appearance  of  good  general  health,  but  carry  about 
a portion  of  diseased  lung  and  so  spread  the  disease.  Such  animals  were 
called  “ old  lungers,”  and  constituted  the  greatest  danger,  as,  appearing 
healthy,  they  were  sold  and  carried  the  disease  wherever  they  were  taken 
among  healthy  cattle. 

The  symptoms  of  contagious  pleuro-pneumonia  during  life  are  not 
distinctive,  and  the  existence  or  non-existence  can  be  settled  only  by  post- 
mortem examination.  When  an  animal  has  been  in  contact  with  affected 
animals,  it  is  impossible  to  say  it  is  free  from  the  disease.  As  a consequence, 
it  was  found  necessary  to  slaughter  the  affected  and  all  cattle  known  to 
have  been  in  contact  with  such. 

It  is  believed  by  some  authorities  that  cattle  can  be  protected  against 
this  disease  by  inoculating  juice  of  a diseased  lung  under  the  skin  of  the 
tail,  but  experience  has  proved  that,  taking  advantage  of  our  insular 
position,  stamping  oilt  with  the  pole-axe  and  prohibiting  the  importation 
of  live  cattle  has  been  absolutely  effectual  in  ridding  our  herds  of  this 
pestilence  and  maintaining  them  free  from  fresh  attacks. 


Ploughs  and  Ploughing- — Historical. — The  plough  is  pro- 
bably the  oldest  farm  implement  we  have,  and  is  the  one  we  look  on  as  the 
evidence  of  agriculture.  It  has  descended  to  us  from  prehistoric  times,  for 
we  find  it  represented  in  a fairly  advanced  state  of  evolution  on  the  ancient 
monuments  of  the  East,  some  of  which  are  believed  to  be  over  seven  thousand 
years  old.  Originally  the  instrument  used  in  cultivation  was  a hoe,  or  rather 
a kind  of  pick,  made  out  of  the  forked  branch  of  a tree,  and,  in  Eoman  times, 
known  as  the  Sarculum,  but  as  cultivation  extended  the  husbandman 
found  it  desirable  to  put  an  extra  shaft  or  beam  on  to  his  pick,  whereby  he 
could  attach  his  cow  or  bullock,  and  make  the  animal  do  the  ripping-up 
process  by  pulling  the  cutting  part  through  the  soil.  Work  done  in  this 
way  was  of  a very  rough  nature,  and  consisted  merely  in  making  a ragged 
scratch  or  furrow  in  the  ground,  into  which  the  seed  was  dropped,  and  then 
covered  over  by  trailing  the  branch  of  a tree  over  it.  The  grass  and  weeds 
were  kept  down  by  much  hand-hoeing  and  weeding,  for  the  labour  in  those 
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times  consisted  in  growing  an  acre  or  two  for  home  use — each  man  on  his 
own  little  piece  of  ground. 

This  style  of  plough  continued  for  many  thousands  of  years,  and  it  is 
only  when  we  come  down  to  the  later  centuries  that  we  find  some  attempt 
at  improvement.  The  Saxons  evolved  a plough  with  a shovel-shaped 
cutting  part,  whereby  a strip  of  soil  was  cut  off  and  turned  over  as  a 
furrow-slice  of  a kind,  going  backwards  and  forwards  in  the  same  furrow, 
and  this  appears  to  be  the  first  attempt  at  ploughing  as  we  understand  the 
term  nowadays.  Centuries  more  had  to  pass  before  anything  approaching 
the  make  of  a modern  implement  was  designed,  and  the  first  workable 
form  was  introduced  into  this  country  about  a hundred  and  fifty  years  ago, 
under  the  name  of  the  Dutch  or  Eotherham  plough. 

Jethro  Tull — an  English  farmer  who  lived  and  worked  about  the 
middle  of  the  eighteenth  century,  and  who  was  a man  far  in  advance  of 
his  time,  and  of  course  got  the  treatment  usually  meted  out  to  such — 
carried  out  many  improvements  on  the  plough,  as  set  out  in  his  books, 
while  in  Scotland  Small  and  Wilkie  took  the  matter  up.  Small  evolved 
what  is  called  the  East  Lothian  type  and  Wilkie  the  Lanarkshire  form, 
and  these  two  became  the  forerunners  of  all  ploughs  made  for  the  next 
century. 

Improvement. — It  is  only  now  within  our  own  times,  say  during  the 
last  thirty  years,  that  we  have  seen  real  development  take  place,  and  the 
plough  of  to-day  is  a very  different  implement  and  a very  superior  one  to 
that  of  the  last  generation. 

Within  the  last  hundred  years  or  so  one  great  development  was  carried 
out,  namely,  the  substitution  of  iron  for  wood  in  the  construction  of  the 
implement.  The  mould-board  was  actually  a board  for  turning  over  the 
mould,  and  in  Kent  there  are  ploughs  even  now  in  use  fitted  with  a board 
which  is  adjusted  at  every  headland  for  the  return  furrow-slice  in  the  same 
furrow,  as  a “one-way”  plough.  In  Essex  the  plough  is  still  all  wood 
excepting  the  working  parts,  so  that  though  the  iron  plough  and  its  relative 
the  chill-steel  plough  has  been  in  use  for  several  generations,  yet  there  are 
regions  in  the  British  Islands  where  these  are  unknown,  and  there  are 
hundreds  of  men — perhaps  thousands — who  have  been  doing  ploughing 
(of  a kind)  for  many,  many  years,  but  who  have  never  seen  anything  better 
than  some  of  these  old  Saxon  grubbers.  Judging  by  the  former  rates  of 
improvement  and  development,  we  may  yet  hope  to  see  modern  ploughs  in 
universal  use  in  another  century  or  two. 

The  greatest  improvement  in  our  days  that  has  taken  place  has  been  in 
the  substitution  of  chilled  steel  for  the  mould-board  or  wrest,  and  the  share, 
in  place  of  common  iron.  Even  this  has  been  further  improved  by  the  use 
of  plate  made  up  with  a “ core  ” or  central  layer  of  soft  tough  steel  covered 
with  the  brittle  but  excessively  hard  “chilled”  variety,  which  takes  a 
polish  like  ice  and  over  which  the  earth  slips  when  in  work  with  the 
minimum  of  friction. 

Mechanies. — The  plough  looked  at  as  a machine  contains  within  itself 
most  of  the  mechanical  powers.  The  “ body  ” of  the  plough,  i.e.  the  com- 
bined breast  (mould-board  or  wrest),  share  or  sock,  cheek-plates  (land-side), 
and  sole-plate,  forms  a wedge  which  splits  off  a wad  of  earth  from  the  solid 
land.  The  breast  and  share  together  form  an  inclined  plane  up  which  the 
earth  slides,  while  the  breast  by  itself  has  a twist  or  screw  in  a way  very 
similar  to  the  blade  of  a screw-propeller.  On  a wheeled  plough  the  wheel- 
and-axle  is  of  course  conspicuous  enough.  The  handles  or  “ stilts  ” of  the 
plough  form  a lever — sometimes  of  the  “ first  ” kind  and  sometimes  of  the 
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“ second  ” kind,  according  to  the  way  they  are  used — by  which  the  “ body  ” 
of  the  plough  is  levered  about  to  suit  the  draught  or  the  keeping  of  the 
whole  in  the  proper  line.  As  a lever  is  more  powerful  in  proportion  to 
the  greater  length  of  the  working  “ arm,”  so  therefore  the  greater  length 
of  the  handles  of  the  plough  enables  the  ploughman  to  have  greater  control 
over  the  implement.  Ploughs  have  been  made  with  these  10  feet  long,  but 
6 is  the  usual  length,  because  if  unduly  long  they  necessitate  longer  reins, 
less  control  of  the  horses,  and  very  wide  headlands  to  turn  round  upon  for 
the  return  furrows.  On  some  of  the  transatlantic  forms,  which  have  been 
evolved  to  work  on  the  loose  stoneless  soils  of  the  prairies,  the  handles  are 
only  about  3 feet  long,  but  in  this  country,  and  for  most  of  our  soils,  a 
medium  of  5 to  6 feet  is  desirable. 

The  breast  is  of  many  different  lengths  and  designs.  In  former  times, 
and  particularly  for  “ ploughing  match  ” work,  it  was  made  as  long  and 
sloping  as  possible,  and  an  extreme  of  5 feet  has  been  in  practical  use,  while 
3 feet  was  and  is  common.  The  idea  was  to  turn  over  the  slice  with  the 
least  friction,  and  without  breaking  the  same.  In  recent  times,  however, 
from  across  the  Atlantic  has  come  the  idea  that  merely  turning  over  a wad 
of  earth  and  setting  it  up  like  a brick  on  edge  is  a mistake,  and  that  we 
must  pulverise  and  ‘‘  cultivate  ” the  wad  as  well  as  turn  it  over.  This  has 


Fig.  1. — Jack’s  Scoto-Canadian  Plough. 


evolved  the  short  wide-set  wrest  which  crowds  the  earth  up  against  itself 
as  it  were,  just  in  the  same  way  that  an  old-fashioned  ship  with  round 
bows  makes  more  of  a bow-wash  with  the  water  than  the  long  narrow  bows 
of  a modern  Atlantic  liner  do,  which  glides  through  the  water  without  any 
fuss.  It  is  the  crowding  up  of  the  earth  in  this  way,  however,  which  is 
desired,  and  therefore  the  modern  plough  is  fitted  with  a short  mould-board, 
which  has  a greater  concavity  than  the  older  and  more  screw-like  forms, 
and  thus  makes  the  furrow-slice  rear  up  and  break  itself  and  fall  over,  very 
like  the  manner  in  which  the  wave  at  the  bow  of  a vessel  does. 

Friction. — The  wide-set  mould-board,  however,  has  more  friction  than 
the  long  sloping  one,  because  the  pressure  is  greater,  and  the  pressure  is 
greater  on  the  same  principle  that  it  requires  more  force  to  go  up  a steep 
hill  than  a long  slope — a question  calculable  on  the  basis  of  two  inclined 
planes  of  different  slopes  but  of  equal  heights. 

As  it  is  well  known  that  these  modern  ploughs  are  -of*  comparatively 
light  draught,  it  has  been  pertinently  asked  how  this  conforais  with  the 
idea  that  a wide-set  breast  really  increases  the  resistance,  a|^d  therefore 
the  power  to  be  applied  to  pull  them.  The  answer  lies  in  the  fact  That  the 
working  faces  are  of  such  hard,  highly  polished  metal  that  the  loss  in 


PLOUGHS  AND  PLOUGHING 


287 


friction  from  pulverising  the  soil  is  more  than  compensated  by  the  use  of 
anti-friction  surfaces.  There  is  again  the  fact  that  clayey  soils  are  sticky 
and  would  adhere  to  a long  face  more  than  to  a short  one,  and  thus  increase 
the  draught  independently  of  the  pressure.  This  was  indeed  so  much  of 
a trouble  in  some  clay  districts  in  England,  that  a small  tank  of  water  was 
fastened  on  to  the  beam,  and  the  liquid  was  allowed  to  trickle  on  to  the 
face  of  the  breast  so  as  to  reduce  the  friction  due  to  stickiness.  That  sort 
of  land  nowadays,  of  course,  is  laid  away  in  grass. 

Style  of  ploughing. — Not  only  has  there  been  a great  and  far-reaching 
improvement  in  the  style  and  principles  of  the  plough  and  in  the  materials 
of  which  it  is  made,  but  there  has  been  quite  as  great  a revolution  in  the 
style  of  the  ploughing  done.  In  former  times  the  object  of  every  plough- 
man was  to  cut  a furrow-slice  as  neat  and  regular  as  a bar  of  soap,  to  turn 


Fig.  2. — Crested.  Fig.  3, — Rectangular. 


it  over  without  breaking  it,  and  to  leave  it  with  a sharp  “ crest  ” and  a deep 
“nick”  between,  so  as  to  be  ready  for  broadcasting  and  covering  in  the 
seed.  In  a damp  climate  this  system  did  well  enough,  at  least  its  defects 
did  not  show  up  in  an  ordinary  year,  but  in  a dry  year  or  a dry  district  it 
was  a failure.  The  space  below  was  left  so  clean  and  clear  that,  as  the 
phrase  went,  a rat  could  run  underground  from  one  end  of  a field  to 
another  in  it.  This  hollow  space  was  a great  drawback  to  the  descending 
roots  of  the  crop,  which  sufficient  rainfall  would  go  a long  way  to  meet, 
but  might  otherwise  be  hurtful.  Nowadays  we  have  adopted  the  method 
of  pulverising  the  furrow-slice  as  it  is  cut  and  turned,  and  the  fragments 
are  spread  oyer  and  against  the  previous  furrow-slice,  so  that  a field  after 
ploughing  presents  a surface  of  hroken-up  friable  land  without  any  very 
distinct  lines  of  furrows,  and  in  a fine  state  for  a seed  bed — without  any 


Fig.  4. — Parallelogram.  Fig.  5. — Wide  Bi  oken. 


open  spaces  below,  with  the  top  surface  buried  at  the  bottom,  and  the 
whole  in  a loose,  friable  condition. 

At  various  times  and  places  there  have  been  four  different  kinds  of 
furrow-slice  adopted  as  the  type  of  ploughing  to  be  followed.  There  has 
been,  first,  the  rectangular  form,  the  most  natural  and  the  most  efficient  of 
all  the  old  styles  of  work.  In  this  the  wad  of  soil  was  cut  and  turned  over 
and  left  with  the  two  faces  of  the  corner  at  an  angle  of  45°  with  the 
horizontal  plane.  To  suit  this  the  standard  furrow  was  10  inches  wide 
and  7 deep — or,  to  be  mathematically'  exact,  10  x 7 '02 — or  in  the  same 
proportions  for  other  sizes. 

A modification  of  this  was  the  parallelogram  section  of  the  slice.  This 
was  made  by  setting  the  coulter  at  a slight  angle  from  the  perpendicular, 
the  object  being  to  produce  a sharper  “ crest  ” on  the  work  when  finished. 
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Then  came  the  “ crested  ” form  of  ploughing  made  by  having  a raised 
“ feather  ” or  wing  on  the  share.  In  this  the  furrow-slice  was  cut  deep  at 
one  side  and  shallow  at  the  other  (“false-bottomed”),  and  the  work  was 
given  an  excessive  amount  of  “ cresting.”  The  principle  was  carried  to  a 
riduculous  extent  some  years  ago,  and  it  was  so  much  encouraged  at 
ploughing  matches  that  the  work  done  at  many  of  these  became  a byword 
to  men  who  properly  understood  matters.  To  this  very  thing  is  attributed 
much  of  the  bad  ploughing  seen  in  the  country : a man  learned  to  hold 
straight  and  to  make  his  work  absolutely  even  and  regular  all  over,  but 
he  was  working  on  the  bad  principle  of  the  high-cut  crest,  whereby  less 
soil  was  moved  and  the  bottom  was  left  more  loose  and  open,  while  on  a 
grass  layer  the  vegetation  was  more  liable  to  burst  through  and  grow 
again. 

Last  of  all  we  come  to  the  modern  style  of  ploughing,  the  wide  broken 
slice.  In  this,  as  a rule,  the  width  is  great  in  proportion  to  the  depth,  but 
the  principal  point  is  that  the  earth  is  broken  up  and  pulverised  as  the 
work  proceeds.  This  is  done  by  having  a short  mould-board  set  out  widely, 
but  the  friction  on  which  is  reduced  by  the  excessively  fine  polish  on  the 
chilled  steel  surface. 

The  points  in  favour  of  this  modern  style  of  ploughing  may  be  set  out 
as  follows : — 

The  surface  rubbish  is  pared  off  and  turned  into  the  bottom,  and  as  the 
skim-coulter  is  a very  large  feature  of  most  of  these  ploughs,  a large  slip 
is  thus  disposed  of.  The  mass  of  the  furrow-slice  is  then  in  the  turning 
over  crushed  on  itself  and  thrown  over  the  previous  slice  in  a broken  and 
pulverised  condition,  thus  cultivating  as  well  as  ploughing. 

As  a wide  slice  is  taken,  it  follows  that  a field  is  more  quickly  gone  over. 
An  ordinary  day’s  work  with  an  ordinary  plough  taking  9 or  10  inches  wide 
at  a turn  is  1 acre ; with  a plough  which  takes  up  to  14  inches  wide  it  is 
quite  possible  to  keep  up  an  acre  and  a half  daily,  while  an  acre  and  a 
quarter  is  easy  of  accomplishment,  so  that  speed  is  now  a feature  of  the 
use  of  the  modern  plough. 

Digging  ploughs. — The  larger  size  of  this  style  of  plough  is  known  as 
the  digging  plough,  because  the  soil  is  as  thoroughly  well  broken  up  and 
mixed  and  the  surface  rubbish  as  well  buried  as  if  the  work  had  been  done 
with  the  spade. 

Advanced  farmers  in  many  districts  have  for  a long  time  now  used 
nothing  else  than  this  chilled-steel  “ digging  ” type  of  ploughs,  and  with  the 
greatest  advantage.  Not  only  is  the  soil  cultivated  so  that  it  is  fit  for 
seeding  straight  away,  but  by  the  system  of  burying  the  vegetation  completely 
and  inverting  the  furrow-slice  on  to  it  a body  of  clean  earth  is  left  on  the 
top,  thus  giving  the  fresh  crop  a good  start  of  any  weeds  that  may  show 
themselves.  Since  this  style  of  ploughing  was  introduced,  the  land  has 
been  kept  cleaner  and  more  free  of  weeds  than  was  the  case  before.  Even 
the  use  of  the  ordinary  skim-coulter  on  the  ordinary  plough  makes  a 
wonderful  difference  in  the  cleanness  of  the  land  after  a corn  crop  has  been 
grown. 

The  only  drawback  to  the  use  of  the  digging  form  of  breast  on  a plough 
is  in  the  case  of  old  turf.  Tough  land  of  this  sort  has  very  little  earth  in 
the  top  few  inches  at  all,  but  a mass  of  vegetable  roots,  living  or  dead,  and 
this  cannot  be  pulverised  if  there  is  the  ordinary  shallow  furrow  of  4|-  to  5 
inches  taken.  The  remedy,  however,  is  to  go  deeper  than  this — to  the 
standard  depth  of  7 inches  if  possible — and  then  there  will  be  enough  loose 
soil  turned  up  to  cover  the  turfy  part  with  broken  mould. 


PLOUGHS  AND  PLOUGHING 


289 


Skim-coulter. — As  just  mentioned,  one  of  the  adjuncts  of  the  plough 
which  has  come  into  more  extended  use  in  recent  years  is  the  skim-coulter. 
It  may  be  laid  down  as  an  axiom  that  no  ploughing  can  ordinarily  be  done 
in  a satisfactory  manner  without  the  use  of  a “ skim.”  Some  of  the  old- 
time  ploughmen  of  great  skill  and  experience  could  so  set  the  coulter  and 
other  “ irons,”  that  they  could  cut  a furrow-slice  and  so  twine  it  in  and,  by 
the  help  of  a drag-chain,  brush  the  grass  down,  that  the  whole  of  the 
surface  growth  was  covered  in  out  of  sight.  It  was  only  out  of  sight  for  a 
time,  however,  for  in  a mild  winter  it  would  grow  in  the  “ seams  ” of  the 
ploughing  again  long  before  seed-time  came  round.  The  only  cure  for  this 
is  the  use  of  the  “ skim,”  which  is  fastened  on  the  beam  of  the  plough  in 
advance  of  the  other  cutting  parts,  pares  away  the  edge  of  the  furrow-slice, 
turns  it  over  and  deposits  it  at  the  bottom  of  the  furrow,  and  then  it  is 
covered  up  by  a slice  of  clean  earth  being  turned  over  on  to  the  top  of  it. 

Ploughing  done  where  a skim  is  used  is  liable  to  be  flat  and  not  so  well 
“ cre'sted  ” or  set  up  as  the  other,  but  that  is  a matter  of  no  importance 
where  drilling  the  crops  is  practised  and  the  land  has  to  be  harrowed  or 
otherwise  worked  about  before  seeding,  while,  apart  from  this,  flat  broken 
ploughing  is  preferred  by  go-ahead  farmers  because  it  is  already  cultivated, 
“ mouldy,”  and  clean. 

Wheels. — Wheels  are  an  absolute  necessity  on  the  modern  plough. 
In  the  olden  days  a good  ploughman  prided  himself  on  being  able  to  hold 
a “ swing  ” plough  with  absolute  regularity  and  evenness  without  any  help 
in  this  way,  but  it  is  only  empty  pride  nowadays  to  refuse  to  use  every  aid 
to  good  work  in  an  easy  way.  One  or  two  wheels  may  be  used  according 
to  circumstances ; but  at  least  one  to  regulate  the  depth  is  necessary.  It  is 
all  the  more  necessary  where  a skim-coulter  is  used  (as  it  ought  always  to  be) 
because  the  least  irregularity  in  the  depth  will  spoil  the  action  of  the  same. 
Two  wheels  are  much  better,  however ; for  while  these  regulate  the  width 
as  well  as  the  depth,  they  carry  the  working  parts  at  a level  and  hold  them 
true  to  their  w^ork.  Further,  some  of  the  digging  ploughs  would  not  run  at 
all  without  wheels,  and  could  not  be  “ held  ” as  swing  ploughs. 

Wheels  enable  an  inferior  man  to  do  good  work,  because  they  keep  the 
body  of  the  plough  steady  at  the  setting  required,  and  they  are,  moreover, 
better  for  the  horses,  because  they  prevent  the  jerkiness  which  horses 
dislike  and  which  may  lead  to  sore  shoulders  and  short  tempers. 

On  many  of  the  American  forms  of  the  plough,  i.e.  the  “ gang-plough  ” 
(where  two  or  more  ploughs  in  one  frame  form  the  “ gang  ”),  there  are 
three  wheels  to  carry  the  whole  thing,  and  the  ploughman  has  a seat,  and 
drives  the  horses  as  if  on  a mower,  raising  the  plough  bodies  out  of  work 
with  a lever  at  the  land  end. 

Subsoiling. — Subsoiling  consists  in  stirring  up  the  earth  below  the 
ordinary  furrow  depth  without  bringing  any  of  the  stuff  to  the  top.  It 
may  be  necessary  to  explain  that  the  top  soil,  or  soil  proper,  which  con- 
tains the  fertility  and  in  which  the  roots  of  the  crops  ramify  in  search  of 
food,  is  only  a few  inches  in  depth,  no  matter  which  part  of  the  world  is 
taken.  The  subsoil  below  this,  in  the  great  majority  of  cases,  contains  very 
little  plant  food,  and  generally  unoxidised  poisonous  compounds  such  as 
sulphide  of  iron.  The  rule,  therefore,  is  to  keep  the  subsoil  in  the  bottom 
and  not  bring  it  to  the  top — or  only  a very  little  at  a time — but  in  order  to 
loosen  it  up  so  as  to  let  the  air  in  to  oxidise  it  and  otherwise  ameliorate  it, 
and  also  to  aid  the  drainage  by  letting  the  water  down  easily,  it  is  a good 
plan  to  rip  it  up  with  a subsoiler  of  some  sort.  Theoretically  the  best 
implement  for  this  job  is  the  steam  cultivator,  but  in  practice  it  is  a failure, 
voi..  Ill,  19 
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On  paper  it  appears  that  the  unlimited  strength  of  steam  would  enable  a 
cultivator  to  be  pulled  through  the  soil  at  the  depth  of  say  a foot,  but  in 
practice  the  workmen  try  to  skim  along  at  about  5 to  8 inches  deep,  and 
when  they  set  their  levers  and  tines  for  more,  either  the  engines  get 


Fig.  6. — Ransome’s  Subsoiler. 


jammed  or  they  are  afraid  of  bursting  their  boilers.  The  invention  of  a 
cultivator  or  digger  which  would  do  subsoiling  work  to  the  depth  of  a foot 
or  over  without  straining  the  tackle  would  be  of  immense  benefit  to  some 
farms : perhaps  such  exists  already,  but  the  men  to  drive  it  fairly  are 
awanting. 

Other  ploughs. — Apart  from  what  may  be  called  the  standard  form  of 
plough,  there  have  been  various  other  forms  introduced  from  time  to  time. 
The  Turnwrest  Plough  has  been  designed  to  enable  the  work  to  be  done  up 


and  down  in  the  same  furrow,  and  is,  in  fact,  a “ reversible  ” plough,  the 
object  being  to  avoid  open  finishing  furrows,  and  on  sidelong  ground  to  be 
able  to  always  throw  the  furrow-slice  downhill. 

The  Disc  Plough  has  been  evolved  in  the  States,  and  is  very  largely 
used  there,  and  has  been  introduced  into  this  country.  The  principle  of 
this  is  a revolving  concave  disc,  which  takes  the  place  of  the  mould-board, 
and  is  set  at  an  angle  to  the  perpendicular,  and  the  horizontal,  to  approxi- 
mate to  the  same.  In  working,  the  disc  cuts  into  the  soil  and  severs  off  a 
slice  of  earth,  which  the  revolving  action  of  the  part  breaks  up  and  spreads 
over,  thus  doing  the  same  kind  of  work  as  the  digging  breast.  It  will 
not  work  on  stony  land,  and  it  requires  a very  heavy  frame  to  make  it 
penetrate  hard  land,  but  otherwise  it  makes  a capital  piece  of  cultivation  as 
it  passes  along,  and  is  widely  used,  especially  for  motive-power  work,  in 
the  United  States  and  many  of  the  colonies. 
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The  introduction  of  Motor  Ploughs  is  the  latest  development  in  the 
plough  line,  and  no  one  can  foresee  what  this  may  lead  to  in  the  future. 


Fig.  8. — Direct  Traction. 

For  half  a century  we  have  had  the  steam  plough,  which  is  exactly  the 
same  in  theory  and  practice  as  the  ordinary  plough  as  regards  the  plough- 


Fig.  9.— Ivel  Motor  Plough. 

ing  part,  but  has  steam  for  the  motive  power.  After  much  experience,  the 
double-engine  system  has  been  proved  the  best,  in  which  an  engine  is  placed 
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on  each  headland  and  pulls  the  ploughs  (six  or  eight  fixed  in  one  frame)  back- 
wards and  forwards  between  them.  The  system  has  not  been  the  success 
that  was  anticipated  at  one  time,  however,  partly  because  the  soil  depth  is 
limited,  our  fields  are  too  small,  and  there  is  not,  therefore,  room  to  use  the 
giant  power  of  steam,  while  again  the  men  who  did  the  work  have  often 
done  it  badly. 

Nowadays,  however,  we  are  having  “ motors  ” which  do  the  work  on  a 
smaller  and  more  convenient  scale  by  direct  traction,  and  economically 
work  even  one  plough  behind  them.  The  drawback  is  that,  no  matter  how 
handy  these  comparatively  small  motors  are,  they  cannot  take  the  place  of 
horses  at  all  the  kinds  of  work  on  the  farm,  and  we  cannot  split  up  one 
into  two  separate  motors  as  we  can  with  a pair  of  horses. 

Ploughing. — In  the  actual  work  of  ploughing  it  is  customary  to  plough 
up  one  side  and  down  the  other,  throwing  the  furrow-slice  to  the  right 

hand  inwards.  In 
beginning  the  work, 
advantage  is  usually 
taken  of  the  pre- 
existing open  finish- 
ing furrow  left  from 
the  former  work,  and 
a first  very  small 
furrow-slice  is  turned 
into  this  from  each 
side,  meeting  in  the 
middle  and  forming 
the  “crown”  of  the 
future  ridge,  and  the 
work  proceeds  up 
and  down  both  sides 
of  this. 

If  the  first  crown 
furrows  have  to  be 
cut  out  of  the  level  ground,  then  very  great  skill  indeed  is  required  to 
make  a good  job.  A very  small  furrow  is  first  cut — ^just  a “ scrape  ” — 
and  turned  inwards,  then  one  a little  larger  next  time  on  to  the  top 
of  the  other,  meeting  its  neighbour  from  the  other  side,  each  successive 
furrow  being  a little  wider  and  deeper  than  the  one  before,  until 
the  full  size  is  reached  at  about  the  third  round.  In  this  way  skilful 
ploughmen  can  make  their  work  so  perfect  that  the  crown  appears  as 
level  and  regular  as  the  other  parts.  On  the  other  hand,  the  grass 
and  rubbish  is  apt  to  grow  green  again  along  a crown  like  this,  and 
therefore  the  practice  of  “ ploughing-out  ” a couple  of  furrow-slices  so  as  to 
leave  an  open  furrow  hollow  is  preferable,  and  then  full-depth  ploughing  can 
be  taken  from  the  first.  The  ploughed-out  stuff  is  either  carted  away  or 
broken  up  and  scattered  about  the  land.  On  land  always  under  the  plough 
the  old  finishing  furrows  are  always  there,  of  course,  to  form  the  starting 
furrows  next  time. 

The  whole  field  is  laid  off  into  parallel  sections  with  starting  and 
finishing  furrows  as  division  lines.  The  width  of  these  varies  very 
considerably  according  to  the  district  and  the  nature  of  the  soil,  but 
usually  run  from  7 feet  to  16 J feet  (a  pole).  The  ground  between  two 
adjacent  furrows  is  termed  a “ ridge,”  and  the  whole  field  is  thus  ploughed 
on  the  “ ridge-and-furrow  ” system.  It  is  only  where  surface  drainage  on 


Fig.  10.— Ransome’s  Movement  of  the  Furrow-slice. 
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stiff  land  is  desirable  that  the  land  is  laid  up  in  these  ridges  or  “ stetches,” 
and  it  is  more  usual  to  put  several  into  one  piece  and  thus  have  the  field 
ploughed  in  “ lands,”  with  the  open  furrows  anywhere  up  to  50  feet  apart. 

Draught. — When  horses  are  yoked  to  a plough  in  the  ordinary  way 
they  are  in  effect  pulling  upwards,  and  would  lift  the  plough  out  of  the 
ground.  The  best  line  of  draught  is  at  an  angle  of  20°  with  the  ground 
level,  and  the  point  of  draught  is  about  the  middle  point  of  the  share 
(underground).  The  tackle  is  fastened  to  the  end  of  the  “ beam  ” of  the 
plough  because,  of  course,  it  cannot  be  fixed  to  the  share  direct,  but 
a “ bridle  ” or  “ muzzle  ” is  provided  with  adjustible  pins  and  hooks  whereby 
the  line  of  draught  can  be  regulated  up  or  down  or  sideways,  so  as  to 
enable  the  plough  to  naturally  keep  at  the  required  width  and  depth  of 
furrow  and  thus  “ swim  ” through  the  soil. 

To  counteract  the  natural  tendency  to  pull  upwards,  the  share  and 
sole-plate  have  a slight  concavity  downwards,  and  this  is  adjusted  so  as  to 
be  enough  to  counteract  the  upward  pull,  and  is  further  regulated  by  the 
adjustment  of  the  line  of  draught. 

The  draught  of  a plough — that  is,  the  number  of  pounds  or  hundred- 


Fig.  11. — Wallace’s  Chilled  Steel  Plough. 


weights  of  force  that  must  be  exerted  by  the  horses  to  pull  it  through  the 
soil — varies  according  to  the  size  of  furrow-slice  in  the  first  instance,  but 
also  very  much  according  to  the  kind  of  plough.  The  extremes  of  ordinary 
two-horse  work  vary  between  2 and  6 cwt.  A modern  chilled-steel  plough 
in  light  land  can  take  a furrow  9 inches  by  5 inches  with  a draught  of  less 
than  2 cwt.,  as  registered  with  a dynamometer,  this  being  equal  to  5 lb.  per 
square  inch  of  sectional  area  of  the  furrow-slice.  On  the  other  hand,  the 
same  plough  on  a stiff  clay  soil  with  the  same  dimensions  of  furrow  may 
show  6 and  even  8 cwt.  of  draught,  or,  say,  15  lb.  per  sectional  inch. 
Similar  figures  obtain  between  an  old  style  of  plough  and  one  with  the  new 
chilled-steel  surfaces  when  tried  under  equal  conditions,  the  draught  of  the 
latter  being  much  less  than  the  former.  As  a matter  of  fact,  about  3 cwt. 
per  horse  is  the  limit,  and  if  more  than  this  is  required,  as  in  deep-ploughing 
or  subsoiling,  then  extra  horses  must  be  added  to  the  team,  with  a 
corresponding  set  of  whippletrees,  chains,  and  other  yoking  tackle. 

The  Future. — It  it  hard  to  say  what  the  plough  of  the  future  will  be 
like.  On  the  great  plains  of  the  West  a huge  engine  pulls,  say,  twenty 
disc  ploughs  behind  it,  taking  a width  of  30  feet  at  a time : at  home  we 
have  the  motor  plough  coming  into  ordinary  use,  adapted  to  our  small 
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fields,  and  taking  from  one  to  three  furrows ; while  for  ordinary  horse  work 
a plough  carried  on  a three-wheeled  frame  and  with  a seat  for  the  driver  is 
in  use  in  the  colonies  and  will  probably  come  here.  It  is  probable  that 
this  last  will  be  the  more  popular  form  in  the  future,  as  it  will  reduce  the 
work  and  manual  skill  necessary,  while  doing  efficient  work  with  an  easier 


Fig.  12. — American  Style. 


draught  for  the  horses.  Ploughing  matches  have  been  answerable  in  the 
past  for  many  of  the  nonsensical  ideas  on  the  subject ; but  nowadays  we 
want  the  soil  properly  cultivated,  and  all  the  finicky  ideas  about  straight- 
ness, cresting,  and  general  neatness  must  take  a second  place  to  getting  the 
land  turned  over  and  cultivated  in  a manner  calculated  to  stimulate  the 
growth  of  the  crops  and  to  suppress  weeds. 

Pneumoniais  inflammation  of  the  lung  substance,  involving  one 
or  both  lungs  or  a portion  of  one  organ  only.  When  both  lungs  are 
attacked  the  complant  is  known  as  double  pneumonia,  but  this  condition  is 
very  rare,  in  the  majority  of  cases  only  one  or  part  of  one  lung  being 
affected.  Pneumonia  is  classed  under  several  different  heads,  namely. 
Croupous,  Catarrhal,  Interstitial,  Metastatic,  Traumatic,  Parasitic,  and 
Septic. 

Croupous  pneumonia  is  where  the  capillary  vessels  surrounding  the  air 
cells  throw  out  a fibrinous  exudation  which  becomes  solidified  and  blocks 
them  up  and  is  considered  due  to  an  organism,  the  pneumococcus. 

Catarrhal  pneumonia — broncho-pneumonia — is  where  the  air  vessels 
are  filled  up  and  distended,  by  the  cells  which  form  the  lining  being  thrown 
off ; common  in  young  calves,  lambs,  and  dogs  in  distemper. 

Interstitial  pneumonia  is  generally  of  a chronic  character,  and  consists 
of  a thickening  of  the  interlol)ular  tissue  and  the  formation  of  new  tissue 
between  the  lobules.  This  is  of  a greyish-white  colour,  and  renders  the 
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lungs  hard  and  of  a marbled  appearance,  as  is  seen  in  pleuro-pneumonia 
in  cattle. 

Metastatic  pneumonia  is  a secondary  condition  caused  by  the  inflamma- 
tion shifting  from  another  part  of  the  body  to  the  lungs ; at  times  seen  in 
cases  of  founder  in  the  horse. 

Traumatic  'pneumonia  may  be  caused  by  the  entrance  of  foreign  bodies 
into  the  lungs,  as  from  an  accident,  or  the  presence  of  pins,  needles,  pieces 
of  wire,  etc.,  these  finding  their  way  from  the  stomach  through  the  lung  to 
the  heart.  This  condition  is  very  common  in  cattle. 

Parasitic  pneumonia  is  due  to  the  presence  of  worms  in  the  lungs  or 
bronchial  tubes,  hoose  in  calves  and  verminous  bronchitis  in  sheep  being 
examples. 

Septic  pneumonia  is  caused  by  the  absorption  of  morbid  material,  which 
is  carried  by  the  blood  stream  to  the  lungs  from  another  diseased  part  of 
the  system,  as  from  the  womb  in  septic  metritis  in  the  mare,  cow,  and 
sheep. 

Taking  the  foregoing  into  consideration,  it  must  be  obvious  that  a great 
many  changes  take  place  in  the  tissues  in  cases  of  inflammation  of  the 
lungs  or  the  part  affected.  At  the  onset  the  blood  vessels  become  distended 
and  gorged — congestion — accompanied  by  exudation  of  fibrinous  material 
into  the  tissues,  and  the  consequent  blocking  up  of  the  air  cells,  followed 
by  a structural  change,  with  consolidation,  and  recognised,  according  to  the 
stage  of  the  disease,  as  red  or  grey  hepatisation  of  the  parts ; so  that,  after 
death,  when  a portion  of  the  organ  is  cut  off  and  placed  in  water,  it 
immediately  sinks  like  lead.  Pneumonia  in  many  cases  crawls  on  very 
insidiously,  and  is  fairly  well  established  before  showing  signs  of  its 
presence,  whilst  in  others  it  readily  makes  itself  manifest. 

Causes. — On  account  of  the  different  forms  of  pneumonia,  it  is  evident 
that  the  exciting  causes  must  be  various,  some  of  them  being  a sudden 
chill,  neglected  catarrh,  working  a horse  when  suffering  from  a simple 
cold  (a  frequent  cause),  standing  in  a draught  when  heated,  being  confined 
in  crowded,  badly  ventilated,  or  damp  stables,  inhalation  of  chemical  fumes 
and  smoke,  foreign  bodies,  worms,  etc. 

Symptoms. — In  chest  affections  of  the  domestic  animals  generally,  the 
symptoms  at  first  are  so  very  analogous  that  at  times  the  different  diseases 
are  not  easily  diagnosed.  Pneumonia,  like  other  febrile  affections,  is 
mostly  ushered  in  by  a shivering  fit  (rigor)  which  may  or  may  not  be 
observed,  but  when  it  is  seen,  a good  diffusible  stimulant,  say  2 oz.  of 
spirits  of  nitre  and  half  a pint  of  whisky  mixed,  and  given  in  a pint  of  cold 
water  as  a drench,  might  put  matters  right.  Perhaps  the  first  symptoms 
to  be  noticed  are  that  the  animal  refuses  its  food,  hangs  the  head,  breathes 
rather  heavily,  but  not  quickly;  with  occasional  dry  cough,  the  nostrils 
slightly  distended,  ears  and  legs  mostly  cold,  mouth  hot,  inside  of  the 
eyelids  and  the  lining  of  the  nostrils  red,  pulse  full,  beating  about  sixty 
to  seventy  to  the  minute,  with  a temperature  ranging  from  104°  to  106° 
Fahr.,  and  as  in  pleurisy,  and  in  fact  in  all  affections  of  the  chest  in  the 
horse,  owing  to  the  keel  shape  of  the  breast-bone,  the  animal  persists  in 
standing,  with  the  elbow  points  turned  out ; the  cow,  on  the  other  hand, 
with  her  broad  flat  sternum,  keeps  the  recumbent  position. 

Should  the  horse  when  affected  be  in  a loose  box,  he  will  invariably  be 
found  standing  with  his  nose  close  to  the  door,  inhaling  the  cold  fresh 
air.  In  the  early  stages  of  the  disease,  on  applying  the  ear  to  the  sides 
behind  the  shoulders  or  in  front  of  the  breast,  instead  of  the  fine  soft 
murmurs,  as  in  healthy  respiration,  the  sounds  to  be  heard  will  be  dry. 
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harsh,  and  crepitating,  changing  as  the  case  proceeds  to  a squeak  or  jerk, 
and  finally  becoming  inaudible.  In  some  cases  consolidation  of  the  lungs 
may  take  place  in  the  course  of  two  or  three  days,  and  in  those  likely  to 
terminate  fatally  the  respiration  becomes  more  difficult  and  oppressed,  the 
pulse  quicker  and  weaker  until  scarcely  perceptible  to  the  touch;  occasional 
Happing  of  the  nostrils  may  be  observed,  while  the  lining  membranes 
assume  a leaden  hue,  and  as  the  case  advances  a rusty  coloured  discharge 
may  be  seen  coming  from  the  nose,  the  eyes  stare,  and  the  pupils  dilate,  the 
poor  brute  appears  semi-conscious,  with  the  body,  legs,  and  ears  deathly 
cold,  and  will  stand  persistently  to  the  last,  when  he  finally  rushes  and 
falls,  to  rise  no  more.  Pneumonia  occasionally  terminates  in  gangrene  of 
the  lungs.  According  to  the  nature  of  the  attack,  combined  with  the 
temperament  and  constitution  of  the  animal,  death  may  take  place  in  three 
or  four  days,  or  not  for  two  or  three  weeks ; in  favourable  cases  there 
is  a general  abatement  of  all  the  symptoms  just  detailed,  the  animal  has 
a more  cheerful  aspect,  breathes  freely  and  easily ; with  a pulse  more 
perceptible  and  free,  the  temperature  decreases,  and  the  patient  is  inclined 
to  take  food  and  water. 

Treatment. — As  in  all  cases  of  illness  in  domestic  animals,  the  patient 
should  be  isolated,  being  at  once  placed  in  a well-ventilated,  dry  loose-box, 
free  from  draughts  and  well  littered,  and  with  a good  supply  of  water. 
There  is  nothing  so  essential  in  the  treatment  of  chest  affections  generally 
as  pure  fresh  air,  and  clean  cold  water  to  drink.  If  the  pulse  be  full  and 
bounding,  and  the  breathing  oppressed  at  the  commencement  of  the  attack, 
nothing  relieves  the  case  so  much  as  blood-letting  to  the  extent  of  5 or 
6 quarts ; although  venesection  is  not  favoured  by  some,  it  is  still  looked 
upon  by  many  as  a valuable  agent.  This  should  be  followed  up  by  giving 
in  the  drinking  water  or  cold  hay  tea,  1 to  2 oz.  doses  of  Epsom  salts  and 
3 drachms  of  saltpetre  mixed,  every  eight  hours  until  the  bowels  respond, 
stimulating  the  sides  by  rubbing  well  in,  behind  the  shoulders,  two  or  three 
tablespoonfuls  of  mustard  mixed  in  a pint  of  cold  water,  then  spreading 
over  it  a piece  of  brown  paper — this  is  at  times  very  beneficial ; clothe  the 
body  well  with  woollen  rugs,  and  put  woollen  bandages  on  the  legs.  Should 
cough  be  present  and  troublesome,  half  an  ounce  each  of  glycerine  and 
chlorodyne  mixed  may  be  given  in  the  drinking  water.  The  administration 
of  draughts  to  horses  suffering  from  chest  troubles  should  be  avoided  as 
much  as  possible,  as  it  only  irritates  and  aggravates  the  patient.  In  cases 
of  great  weakness  and  prostration  a wineglassful  of  liquid  acetate  of 
ammonia  and  1 oz.  of  spirits  of  nitre  given  in  the  drinking  water 
twice  a day,  is  sometimes  found  to  be  of  advantage;  the  inhalation  of 
eucalyptus  fumes  also  gives  relief;  but  while  the  active  symptoms  are 
present,  cold  water,  fresh  hay  or  bran  tea,  and  linseed  jelly  should  be 
offered  freely,  solid  food  being  withheld  until  convalesence  sets  in,  then 
well  boiled  barley  and  bran,  crushed  oats  and  dry  bran,  carrots,  grass  or 
other  green  foods,  can  be  offered.  In  all  cases  of  pneumonia  nothing  equals 
good  nursing,  strict  attention  being  paid  to  the  bowels,  good  ventilation,  and 
pure  cold  water  to  drink. 


Poisoning'  of  Animals. — Though  it  is  not  easy  to  give 
a short  and  complete  definition  of  a poison,  in  a general  way  it  is  regarded 
as  a substance  which  when  taken  into  the  system  is  capable  of  seriously 
affecting  health  or  destroying  life.  The  effect  of  such  substance  will, 
however,  depend  to  a large  extent  on  the  amount  which  gains  entrance 
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in  a given  time,  for  many  substances,  beneficial  or  harmless  when  taken 
in  small  quantities,  may  in  larger  amounts  prove  highly  injurious.  Some 
poisons  are  found  in  minute  quantities  in  the  food  and  the  healthy  tissues 
of  animals,  and  the  discovery  of  a mere  trace  of  some  may  not  be  taken 
as  'proof  that  a matter  is  deleterious  or  that  illness  is  attributable  to  its 
presence.  A poison  differs  from  a virus  of  disease  in  that  it  does  not 
possess  the  power  of  increasing  itself.  The  space  at  our  disposal  will 
admit  of  but  a cursory  glance  at  this  important  subject,  and  short 
reference  to  some  of  the  more  common  forms  of  poisoning  of  farm  animals. 

Poisons  may  enter  the  animal  body  in  form  of  vapour  by  the  lungs, 
by  absorption  through  the  skin,  by  inoculation,  and  by  way  of  the 
digestive  tract.  The  domesticated  animals  usually  take  poisons  by  the 
mouth  with  food  or  drink,  and  only  such  as  gain  entrance  by  this  channel 
will  be  referred  to  here. 

Poisons  which  appreciably  injure  the  parts  wdth  which  they  come  in 
contact  are  termed  irritant,  while  such  of  them  as  destroy  tissues  are  said 
to  be  corrosive.  Some  poisons  produce  no  apparent  effect  until  they  have 
been  absorbed  into  the  blood  and  carried  to  special  parts  on  which  their 
special  action  is  exerted.  The  nervous  system,  i.e.  brain,  spinal  marrow, 
or  both,  are  most  commonly  or  most  markedly  affected  by  absorbed 
poisons.  Those  acting  on  the  brain — cerebral  poisons — may  induce  general 
excitability  or  insensibility,  interference  with  consciousness  or  movement, 
or  deleteriously  affect  the  centres  which  regulate  the  heart,  circulation, 
or  breathing.  Spinal  poisons  usually  produce  convulsive  movements  or 
paralysis,  without  interfering  with  consciousness.  Cerebrospinal  poisons 
act  both  on  brain  and  spinal  marrow. 

More  intimate  knowledge  of  disease  processes,  and  the  identification  of 
micro-organisms,  parasites,  etc.,  as  the  causes  of  serious  and  fatal  illnesses, 
have  materially  reduced  the  number  of  cases  formerly  in  the  category 
of  poisonings.  Some  poisons  produce  alarming  symptoms  and  often 
kill  rapidly,  and  it  was  the  fashion  to  attribute  most  cases  of  sudden 
illness  and  of  animals  found  dead  to  poisonous  substances.  Fifty 
years  ago  almost  every  case  of  anthrax  was  included  in  the  category. 
There  is  reason  for  supposing  that  in  consequence  of  this  mistaken 
diagnosis  many  substances  have  acquired  credit  for  poisonous  properties 
which  they  do  not  possess.  The  fact  of  discovering  a poisonous  plant  in 
a pasture  does  not  of  itself  prove  it  to  have  been  the  cause  of  illness  in 
animals  on  it.  The  actual  proof  of  poisoning  is  usually  only  to  be  gained 
by  chemical  analysis  or  microscopic  examination. 

It  is  well  known  that  some  vegetable  substances,  e.g.  yew,  are  deadly 
poisons  sometimes  and  comparatively  harmless  at  others.  Under  ordinary 
circumstances  there  is  not  a special  disposition  for  animals  to  eat  poisonous 
plants,  but  conditions  may  arise  to  impel  them  to  consume  in  considerable 
quantities  plants  which  under  normal  conditions  they  will  not  touch. 
Thus,  in  extremely  dry  seasons,  when  grass  is  very  scarce,  cattle  will  eat 
“ bracken  ” sometimes  in  quantities  which  prove  fatal. 

A single  animal  among  many  may  be  poisoned,  but,  if  under  the  same 
circumstances,  it  more  commonly  happens  that  several  are  affected  with 
similar  symptoms  at  the  same  time. 

While  large  doses  of  a poison  induce  acute  illness  and  perhaps  prove 
rapidly  fatal,  smaller  and  repeated  doses  may  induce  chronic  poisoning 
in  which  the  symptoms  are  of  the  same  type,  differing  only  in  degree  of 
severity. 

Poisons  are  usually  classified  as  mineral  or  vegetable,  according  to  the 
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kingdom  of  their  origin,  but  toxic  substances  derived  from  the  animal 
kingdom  are  of  great  importance. 

Mineral  poisons  are  often  irritant.  Strong  acids,  as  vitriol  and  nitric 
acid,  and  strong  alkalies,  as  strong  ammonia  or  soda,  are  rarely  voluntarily 
taken  by  animals.  Occasionally  such  are  forcibly  administered  by  mistake 
or  intent.  They  are  powerfully  irritant  and  corrosive,  and  usually  cause 
appreciable  injury  to  the  membrane  of  the  mouth,  gums,  tongue,  throat, 
stomach,  and  intestines.  The  irritation  of  the  mouth  causes  dribbling  of 
saliva,  indisposition  to  eat,  and  the  effect  on  the  stomach  is  shown  by 
evidence  of  abdominal  pain,  diarrhoea,  etc.  Excitement  is  followed  by 
depression,  and  if  the  dose  is  large  death  usually  shortly  ensues. 

The  antidotes  to  strong  acids  are  alkalies,  and  to  alkalies — acids.  In  cases 
of  acid  poisoning  the  remedy  usually  nearest  to  hand  is  washing  soda  or 
soap-suds ; in  cases  of  alkali  poisoning — vinegar.  Eggs  beaten  up  are 
believed  to  afford  a protective  coating  to  the  injured  parts,  and  to  use  up 
some  of  the  acid  in  coagulation. 

Arsenic,  usually  taken  as  arsenious  acid,  is  probably  the  mineral  poison 
which  most  commonly  affects  farm  animals.  This  substance  enters  largely 
into  the  composition  of  sheep  dips,  weed-killers,  etc.,  and  as  a drug  is 
frequently  given  by  horsemen  to  their  horses  with  the  idea  of  improving 
their  condition  and  appearance.  Though  poisoning  by  arsenic  is  usually 
accidental,  it  must  not  be  forgotten  that  it  is  often  very  easily  obtained, 
should  malice  suggest.  If  after  immersion  in  arsenical  dip,  sheep  are 
turned  on  to  a pasture  to  drip,  fatal  consequences  may  occur  to  animals 
grazing  on  this  situation.  Animals  sometimes  accidentally  gain  access  to 
the  dipping  trough,  etc.,  which  has  not  been  carefully  protected  after  use. 
It  has  come  within  our  experience  to  witness  the  death  of  several  cattle  as  a 
result  of  eating  from  a heap  of  weeds,  etc.,  to  which  weed-killer  had  been 
applied,  and  in  another  instance  as  a result  of  drinking  from  a watering- 
cart  used  to  distribute  weed-killer.  Arsenic  is  sometimes  found  on  pastures, 
etc.,  near  copper-smelting  works. 

Symptoms  following  large  doses  of  arsenic  arise  from  acute  irritation 
in  the  stomach  manifested  by  colic  and  purging,  with  cold  extremities, 
extreme  dulness,  redness,  and  swelling  of  the  membranes,  notably  that  of 
eyelids,  hurried  breathing,  and  coma.  Where  the  quantity  taken  has  been 
smaller  and  perhaps  repeated,  staggering  gait,  colicky  pains,  diarrhoea, 
swollen  eyelids,  loss  of  appetite,  and  rapid  wasting  are  among  the  more 
prominent  features.  Long-continued  medicinal  doses  are  credited  with 
causing  the  degeneration  of  tissues,  paralysis,  etc. 

The  treatment  of  animals  poisoned  by  arsenic  is  not  hopeful.  If 
discovered  in  time  the  stomach  should  be  emptied  by  means  of  a stomach 
pump.  Charcoal  and  clay  are  credited  with  diminishing  the  amount  of 
active  poison  in  the  stomach,  but  professional  assistance  should  be  at  once 
sought. 

Mercurial  poisoning  is  most  commonly  associated  with  the  use  of 
mercurial  or  blue  ointment  for  parasites  of  the  skin,  and  though  in  small 
amounts  evenly  applied  there  is  not  likely  to  be  any  trouble,  when  com- 
paratively large  quantities  are  plastered  on  to  the  skin,  serious  results  may 
occur  from  animals  licking  it  off.  The  symptoms  are  loss  of  appetite, 
depression,  short,  quick  breathing,  grunting,  loss  of  flesh,  weakness, 
diarrhoea,  swollen  gums,  and  in  some  cases  discharge  of  saliva,  foetid 
breath,  etc. 

The  percliloride  of  mercury  or  corrosive  sublimate  is  sometimes  used 
for  parasitic  skin  disease,  grain  dressing,  and  by  shepherds  for  maggots. 
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It  is  extremely  poisonous,  and  gives  rise  to  acute  abdominal  pain  and 
diarrhoea,  and,  if  not  immediately  fatal,  to  the  symptoms  above  named. 
The  treatment  of  this  form  of  mercury  poisoning  which  may  be  adopted 
before  arrival  of  the  veterinary  surgeon  consists  in  the  giving  of  albumen, 
which  is  best  provided  in  beaten-up  eggs. 

Lead  poisoning. — Farm  animals  may  obtain  lead  from  several  sources; 
the  more  common  are  freshly  painted  matters  which  cattle  are  fond  of 
licking,  painters’  refuse  in  town  manure,  bullet  spray  in  the  neighbourhood 
of  targets,  deposits  from  furnaces  and  lead  works,  and  we  have  witnessed 
mortalities  from  drinking  paint  from  a pail  in  which  it  was  deposited  for 
house  decoration.  Lead  water  pipes  carrying  soft  water  are  credited  with 
being  harmful  in  this  respect. 

The  symptoms  are  not  identical  with  those  of  lead  poisoning  in  man, 
colic,  constipation,  and  cramp  not  being  so  general.  Animals  suffering 
from  taking  large  quantities  may  show  signs  of  acute  colic  and  paralysis, 
and  extreme  depression,  very  rapid,  short  breathing,  and  even  cramp  of 
muscles.  As  a result  of  smaller  repeated  doses,  in  addition  to  a milder 
type  of  the  foregoing,  the  animal  is  very  “ tucked  up,”  the  eyes  stare,  the 
gait  is  rambling,  constipation  is  sometimes  marked,  flesh  is  lost ; horses 
become  roarers,  pregnant  females  are  said  to  abort,  a blue  line  may  appear 
in  the  gums  just  where  they  meet  the  exposed  part  of  the  teeth.  The 
treatment  consists  of  removing,  if  possible,  ingested  lead  by  use  of  the 
stomach  pump;  repeated  small  doses  of  Epsom  salts  are  indicated,  and 
these  are  usually  available  at  once,  and  will  assist  the  efforts  of  the  expert. 

Common  salt  in  form  of  brine  is  sometimes  the  cause  of  serious  trouble 
to  pigs,  which  after  drinking  it  go  into  convulsions,  vomit,  are  affected 
with  diarrhoea,  intense  redness  of  the  skin,  etc.,  and  often  die.  The 
symptoms  come  on  suddenly,  are  acute,  and  usually  affect  several  pigs 
at  the  same  time.  Linseed  mucilage  may  be  given,  but  the  effects  are  so 
frequently  fatal  that  it  will  probably  be  economical  to  convert  such  into 
pork. 

Many  other  mineral  substances,  as  copper,  paraflin,  carbolic  acid,  etc., 
are  responsible  for  occasional  poisoning  of  farm  stock. 

Vegetable  Poisons. 

The  yew  is  probably  the  most  commonly  acquired  vegetable  poison 
growing  in  this  country.  It  would  appear  that  the  poisonous  principle  is 
developed  only  under  special  conditions.  At  one  time  animals  may  eat 
the  fresh  leaves  with  impunity,  at  another  time  fatal  results  may  rapidly 
follow  the  eating  of  but  a small  quantity.  Yew  clippings  which  have 
been  partly  dried  in  the  sun  appear  to  be  the  most  common  cause  of 
fatal  yew  poisoning,  possibly  because  in  this  state  yew  is  more  accessible 
and  more  tempting.  Much  experimentation  has  failed  to  elucidate  the 
conditions  on  which  the  development  of  the  poison  depends,  and  even  the 
variety  of  yew  which  is  most  dangerous. 

Symptoms. — The  effects  of  eating  leaves  or  berries  containing  the  poison 
are  usually  rapidly  fatal,  and  in  a large  proportion  of  cases  animals  are  found 
dead  near  the  spot  at  which  the  yew  was  eaten.  If  observed  during  life, 
the  animal  is  usually  in  a state  of  stupor  or  coma,  with  staring  eyes,  cold 
skin,  hurried  breathing,  sometimes  giving  evidence  of  pain  in  the  abdomen, 
and  purging.  After  death  yew  leaves  may  sometimes  be  found  in  the 
paunch,  etc. 

Treatment. — Stimulants  are  indicated ; whisky  may  be  at  once  given 
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and  be  followed  by  a purgative.  Opening  of  the  paunch  and  removal  of 
its  contents  are  sometimes  advised,  but,  as  a rule,  this  comes  too  late. 

Hemloch  or  Gonium  maculatum.  This  plant,  particularly  its  green  seed, 
contains  a very  poisonous  alkaloid  conia.  Farm  animals  rarely  show  any 
disposition  to  eat  hemlock,  though  under  very  special  circumstances  they 
may  do  so.  The  poison  affects  both  brain  and  spinal  marrow.  Animals 
having  eaten  a considerable  quantity  of  the  seeds  before  they  are  quite 
ripe,  become  extremely  dull,  lose  power  in  their  limbs,  the  pupil  of  the  eye 
is  dilated,  giving  the  impression  of  staring,  the  breathing  becomes  weaker 
and  weaker,  and  finally  it  and  the  beating  of  the  heart  stop.  Somewhat 
similar  effects  are  attributed  to  the  hemlock  water-dropwort,  jEnanthe 
crocata,  though  convulsive  movements  are  more  in  evidence.  Treatment. — 
Stimulants,  whisky,  ammonia,  cold  water  to  the  head,  and  artificial  respira- 
tion are  all  indicated.  Other  members  of  the  order  Umbelliferse  are  said 
to  be  poisonous,  but  there  is  no  evidence  of  such  being  very  important  in 
this  respect. 

Meadow  saffron,  Autumn  crocus,  or  Colchicum  autumnale.  This  lilac 
or  purple  ground-flower  appears  in  some  pastures,  as  its  name  implies, 
in  the  early  autumn  or  late  summer.  The  underground  stem  or  “ corm,” 
the  seeds  and  leaves,  contain  in  varying  quantities  a poisonous  property. 
While  very  common  in  some  districts,  injurious  effect  is  not  frequently 
traced  to  it,  though  it  is  recorded  that  fatal  results  have  followed  eating 
hay  containing  the  plant.  The  symptoms  are  those  of  abdominal  pain, 
diarrhoea,  depression,  and  coma.  In  ruminants  the  paunch  becomes  dis- 
tended with  gas.  The  treatment  is  generally  by  stimulants  and  purgatives 
followed  by  emollients  as  linseed  tea. 

Acorns,  rhododendron  sprouts,  laburnum  seeds,  laurel  leaves,  henbane, 
deadly  nightshade,  darnel  grass  {Lolium  temulentum),  and  other  native 
plants  are  credited  with  the  possession  of  poisonous  properties,  which  under 
some  rare  circumstances  seriously  affect  farm  animals. 

Castor  and  croton  leans,  mustard,  etc.,  are  sometimes  found  in  artificial 
foods,  and  give  rise  to  diarrhoea,  inflammation  of  the  bowels,  etc.,  while  the 
Indian  vetch.  Lathy r us  sativus,  sometimes  mixed  with  peas,  may  produce 
symptoms  of  paralysis  of  the  limbs,  larynx,  etc. 


Poisonous  Plants. — In  other  articles  reference  is  made  to  the 
manner  in  which  the  poisonous  principle  acts  on  the  animal — as  irritant, 
causing  inflammation  of  the  part  or  organ  touched ; as  narcotic,  acting  on 
the  brain  and  nervous  system;  or,  as  is  most  common,  having  both 
characters — the  narcotic-irritant.  The  purpose  of  this  article  is  to  give 
the  Botanical  characters,  for  recognition  and  identification,  of  the  commoner 
British  poisonous  Flowering  Plants. 

Among  the  Gymnosperms  and  of  the  tribe  Taxineae  comes  the  yew 
{Taxus  laccata).  The  young  shoots  and  seeds  are  poisonous;  the  red  aril 
which  forms  a cup  investing  the  seed  is  harmless.  The  tree  is  an  ever- 
green with  flat  needles  arranged  in  two  rows  along  the  shoot,  and  sombre  in 
colour.  The  poisonous  Juniperus  sahina  is  not  a wild  plant  in  Britain ; it 
has  scale-like  not  needle-shaped  leaves. 

Monocotyledonous  Poisonous  Plants. — Belonging  to  the 
Natural  Order  Liliace^  we  have  herb  paris  and  meadow  saffron. 

Herb  Paris  or  True  Love  {Paris  quadrifolia)  is  a plant  of  shady  woods. 
The  stems  are  from  some  inches  to  a foot  high,  and  carry  four  ovate  dark- 
green  leaves  in  the  form  of  a cross ; from  the  centre  of  these  rises  the 
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solitary  flower  with  its  parts  in  fours  or  multiples  of  four;  colour  yellow- 
green  with  the  ovary  black.  The  toxic  principle  is  paradin. 

Meadow  Saffron  or  Autumn  Crocus  {Colchicum  autumnale). — This  plant 
of  meadows  in  the  South  has  an  underground  bulbous  stem.  The  flowers 
are  pink  or  rose  coloured,  rarely  white,  and  appear  in  autumn.  The  capsular 
fruits  are  sent  up  in  the  next  spring  by  the  growth  of  the  peduncle,  at 
which  time  the  long,  dark-greeii,  lance-shaped  leaves  also  appear.  The 
whole  plant  has  poisonous  qualities,  due  to  the  alkaloid  colchicin.  Cattle, 
horses,  sheep,  and  pigs  may  all  suffer.  The  plants  should  be  hand-pulled — 
leaves  and  capsules — in  spring  and  burned. 

Natural  Order  Aeace^. — Cuckoo  Pint  or  Lords  and  Ladies  {Arum 
maculatum).  This  plant  contains  an  acrid  juice.  It  is  found  in  woods 
and  banks  and  under  hedges.  The  glossy  leaves  are  bright  green  in  colour, 
spotted  it  may  be  with  purple,  and  are  shaped  like  arrow  heads.  The 
inflorescence  is  a fleshy  spadix  ending  in  a purple  club-shaped  head;  a large 
green  spathe  or  bract  surrounds  this ; the  fruits  are  red  berries. 

Natural  Order  Dioscoeeace.e. — Black  Bryony  {Tamus  communis),  a 
hedge  and  thicket  plant  with  weak  twining  stems.  The  leaves  are  heart- 
shaped,  acute,  and  shining ; the  root  is  large,  thick,  fleshy,  and  black  on  the 
outside;  the  flowers  are  yellowish-green  and  the  fruit  a red  berry.  The 
Order  has  powerful  acrid  and  cathartic  qualities. 

Of  the  Order  Geamine^,  the  seeds  of  Darnel  (Lolium  temulentum)  are 
reputed  poisonous,  not  only  to  man  but  to  horses  and  sheep.  The  grass  has 
its  spikelets  sessile  and  attached  edgeways  to  the  stem.  It  can  be  told 
from  meadow  rye-grass  by  the  presence  of  awns,  from  Italian  rye-grass 
by  the  great  length  of  the  glumes,  and  from  both  by  the  absence  of  barren 
shoots.  Some  hold  that  the  poisonous  property  is  realiy  due  to  a fungus 
infesting  the  grass. 

Dicotyledons. — Natural  Order  EuPHOEBiACEiE. — The  plants  of  the 
Order  are  characterised  by  a milky  juice,  while  the  seeds  of  a number,  e.g. 
castor  oil,  have  a cathartic  oil.  The  latex  or  milky  juice  and  often  also  the 
seeds  have  toxic  properties.  The  species  of  the  genus  Euphorhia  are  poisonous, 
e.g.  the  sun  spurge  {E.  helioscopea).  The  sun  spurge  is  an  annual  weed  of 
waste  and  cultivated  ground ; leaves  bright  green,  obovate,  serrate  towards 
the  end;  produces  umbels  of  yellow-green  flowers  from  June  or  July 
onwards ; the  capsules  are  smooth  and  the  seeds  have  a netted  pattern. 

Dog’s  Mercury  {Mercurialis  perennis),  a common  plant  of  woods,  has  a 
creeping  rhizome ; leaves  rough  and  oblong  or  ovate-lanceolate ; it  produces  its 
flowers  in  spring — male  flowers  on  one  plant  and  female  flowers  on  another. 

Natural  Order  Thymeleace^. — Spurge  Laurel  {Daphne  laureola),  an 
evergreen  shrub  2 to  3 feet  high,  found  in  woods.  Bark,  leaves,  flowers,  and 
fruit  are  acrid  and  poisonous ; its  leaves — somewhat  crowded  towards  the 
summit  of  the  stem — are  alternate,  oblong,  shining,  and  smooth  edged ; the 
flowers  are  yellow-green  and  appear  in  spring ; the  fruit  is  a berry,  blue- 
black  when  ripe. 

Mezereon  {Daphne  mezereum)  is  found  in  gardens  and  shrubberies ; it  is 
a non-evergreen  shrub  with  lanceolate  leaves  narrowed  below ; the  flowers 
appear  in  spring  before  the  leaves,  and  are  purple  or  pale  red ; the  berries 
are  red. 

Natural  Order  Cupulifee^. — In  years  when  the  crop  and  fall  of  acorns 
is  abundant,  poisoning  of  cattle  frequently  occurs.  This  happened  over  a 
wide  district  in  England  in  1868,  1870,  1884,  1900.  Young  cattle  up  to 
two  years  sufler  most,  milch  cows  and  cattle  over  three  years  old  being 
seldom  affected.  Sheep  and  pigs  are  scarcely  affected. 
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Natural  Order  Scrophulariace^. — Foxglove  {Digitalis  purpurea)  has  a 
downy  stem  and  large  alternate  downy  leaves  with  marked  veins ; the 
flowers  are  large  and  drooping,  and  purple  or  reddish  in  colour,  sometimes 
yellow  white.  All  parts  are  poisonous. 

Natural  Order  Solanace^. — Very  many  of  the  plants  of  this  Order  in 
whole  or  in  part  are  poisonous,  due  to  the  presence  of  alkaloids,  e.g.  the 
tobacco  plant  is  poisonous  in  all  its  parts.  British  poisonous  plants  in  the 
Order  are — 

Bittersweet  or  Woody  Nightshade  (Solarium  dulcamara),  a climbing  plant 
common  in  hedges  and  by  roadsides ; the  lower  leaves  are  heart-shaped,  the 
upper  ones  somewhat  spear-shaped ; the  petals  are  purple  and  bent  back, 
the  stamens  are  orange-coloured ; the  berries  are  red.  The  poisonous 
principles  are  solanine  and  dulcamarin. 

Black  Nightshade  (S.  nigrum)  is  an  annual  with  clusters  of  white  flowers 
and  later  black  juicy  berries;  the  leaves  are  ovate  and  the  herbaceous 
stems  have  tubercled  angles.  It  is  a weed  of  fields  and  waste  ground. 

Deadly  Nightshade  (Atropa  belladonna),  a perennial  plant  3 to  4 feet 
high,  with  herbaceous  stems  and  entire  ovate  leaves ; the  flowers  are  bell- 
shaped and  dull  purple  in  colour ; the  berries  are  violet  black,  and  are 
enveloped  in  the  persistent  calyx.  The  plant  is  most  noxious  acrid-narcotic, 
the  toxic  principle  being  atropine. 

Thorn  Apple  (Datura  stramonium),  a rare  plant  of  waste  ground,  with 
ovate  sinuate-dentate  leaves,  and  large  white  funnel-shaped  flowers;  the 
fruits  are  large  and  prickly. 

Henbane  (Hyoscyamus  niger)  has  broad  oblong  sessile  leaves,  the  flowers 
are  yellow  with  dark  veins ; the  fruit  is  a box  which  opens  by  a lid.  The 
plant  is  downy,  glandular,  and  fetid,  and  has  dangerous  narcotic  properties. 

Natural  Order  Ericace^. — Species  of  Andromeda,  Ehododendron,  and 
Azalea  contain  toxic  principles.  The  alkaloid  andromedo-toxin  is  the 
cause  of  the  poisoning  in  all  the  narcotic  Ericaceae.  The  marsh  andromeda 
(Andromeda  polifolia)  is  the  only  British  species  of  the  genus ; it  is  a shrub 
with  slender  erect  stems,  and  is  found  in  Britain  as  far  north  as  Perthshire ; 
it  is  a lover  of  damp,  peaty  situations ; the  oval  leaves  are  green  on  upper 
surface  and  grey-white  below,  their  margins  being  rolled  back ; the  flowers 
are  pink  and  drooping ; leaves  and  young  twigs  are  poisonous. 

The  bundle-flowered  (A.  Jioribunda)  is  not  native  to  Britain, 

but  has  been  introduced  as  an  ornamental  shrub.  The  plant  varies  in  height 
from  2 to  6 feet ; the  leaves  are  leathery,  oval,  and  finely  toothed ; clusters  of 
white  flowers  are  produced  in  April  and  May.  Sheep  and  lambs  straying 
into  pleasure  grounds  or  gardens,  and  eating  the  plant,  have  been  poisoned ; 
there  is  a record,  too,  of  the  rapid  death  of  a horse  from  the  chance  eating 
of  this  plant. 

Rhododendrons. — Various  species  of  Ehododendron  have  proved  to  be 
poisonous ; the  honey  from  the  flowers  is  also  in  some  cases  poisonous. 

Natural  Order  Composit^e. — Acrid  or  Strong-scented  Lettuce  (Lactuca 
virosa),  a tall,  smooth  herb  of  waste  places  and  dry  banks  with  heads  of 
small  yellow  flowers ; the  upper  leaves  are  spreading,  auricled,  and  clasping. 
The  plant  is  not  dangerously  poisonous,  but  has  an  abundant  acrid  white 
milky  juice. 

Natural  Order  Umbellifer^e. — This  Order  of  herbaceous  plants,  with 
hollow  stems  and  with  the  flowers  in  umbels,  numbers  in  it  such  useful 
plants  as  carrot,  parsnep,  celery,  parsley,  fennel,  caraway,  anise ; it  contains, 
however,  a number  of  plants  that  are  poisonous,  from  the  presence  in  the 
watery  juices  of  narcotic  substances  in  solution. 
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Hemlock  {Conimn  mamdatum). — Hemlock  has  polished  smooth  stems 
spotted  with  purple ; the  leaves  are  large  and  tripinnate  and  glossy  green ; 
the  fruits  are  short  and  laterally  compressed  and  show  wavy  ridges,  each 
half  fruit  having  five  primary  ridges ; the  plant  can  be  further  recognised 
byi  ts  giving  off,  on  being  bruised,  an  odour  suggesting  mice.  The  toxic 
principle  is  the  alkaloid  conine.  As  with  a number  of  poisonous  plants, 
drying  to  a great  extent  dissipates  the  harmful  qualities. 

Cowbane  or  Water  Hemlock  {Cicuta  virosa). — This  is  a perennial  plant 
growing  along  the  edges  of  ponds  and  streams  and  in  ditches ; stem 
furrowed;  leaves  large,  dark-green,  twice  or  thrice  pinnate  and  with 
spear-shaped  serrate  leaflets ; small  white  flowers  in  large  flat  umbels ; 
fruits  sub-globose ; the  plant  has  a marked  white,  fleshy,  turnip-like  under- 
ground portion  that  has  been  mistaken  by  men  and  children  for  parsnep, 
with  fatal  results. 

Water  Dropwort  {CEnanthe  crocata). — A tall  plant,  3 to  5 feet  high, 
of  river  banks,  with  a furrowed  hollow  stem ; the  leaves  are  much  cut,  and 
the  segments  of  the  leaflets  are  wedge-shaped ; the  plant  before  flowering 
greatly  resembles  celery.  The  flowers  appear  in  July  in  dense  umbels  of 
pale  yellow  flowers ; at  the  base  of  each  umbel  is  a whorl  of  bracts  ; the 
fruit  is  narrow,  linear-oblong,  with  slender  ridges ; the  juice  of  both  stem 
and  root  becomes  yellow  on  exposure  to  the  air.  As  the  leaves  resemble 
celery,  the  roots  resemble  parsnep,  and  poisoning  has  resulted  from  people 
eating  these  inadvertently.  The  plant  is  a frequent  cause  of  death  of 
cattle,  the  roots  especially  being  poisonous.  Another  species,  (JE.  phellan- 
drium,  the  fine-leaved  water  dropwort,  is  harmful  to  horses.  The  segments 
of  its  leaves  are  smaller  than  those  of  the  preceding  plant,  and  some  of  the 
submerged  leaves  become  thread-like ; the  umbels  are  much  smaller  than 
those  of  (E.  crocata. 

Fool’s  Parsley  {^thusa  cynapium). — An  annual  weed  of  gardens  and 
cornfields,  varying  in  height  from  6 inches  to  2 foet.  The  leaves  are  much 
cut,  smooth,  shining,  dark  green,  and  give  out  a garlic-like  odour  when 
bruised;  each  of  the  secondary  umbels  has  at  its  base  three  pendulous 
bracts ; the  flowers  are  white  (in  true  parsley  the  flowers  are  yellow  and 
the  secondary  umbels  have  six  to  eight  bracts,  while  there  is  not  the  same 
unpleasant  odour). 

Natural  Order  Eosace^. — Cherry  Laurel  {Prunus  lauro-cerasus). — This 
is  an  ornamental  plant  in  shrubberies.  Leaves  ovate-lanceolate  with 
honey  glands  on  the  under  surface  near  the  midrib  at  the  base ; flowers 
white,  in  April  and  May  ; fruit  a purple-black  drupe.  The  leaves  and  seeds 
contain  prussic  acid.  The  leaves  and  bark  of  the  bird  cherry  {Prunus 
padus)  have  killed  cattle  that  browsed  on  them. 

Natural  Order  Leguminos^. — Although  the  seeds  and  fruits  of  many 
plants  of  this  Order  are  made  use  of  as  food  for  man,  and  although  the 
herbage  is  largely  made  use  of  as  food  for  stock,  yet  it  is  well  to  keep  in 
mind  that  there  are  plants  in  the  Order  with  dangerous  properties.  Thus 
the  seeds  of  the  laburnum  tree  are  poisonous.  The  seeds  of  a foreign  plant, 
Phaseolus  lunatus,  have  been  found  to  contain  prussic  acid,  and,  under  the 
names  Eangoon  beans,  Burma  beans,  Paigya  beans,  have  within  the  past 
two  or  three  years  claimed  much  attention  in  the  world  of  agriculture. 
Again,  the  seeds  of  Lathyrus  sativus,  the  mutter  or  dogtooth  pea,  are 
known  to,  in  time,  prove  extremely  harmful  to  man,  horse,  ox,  pig,  poultry, 
the  poison  being  a cumulative  one.  Two  suspicious  British  species  are 
Lathyrus  aphaca  and  L hirsutus. 

Natural  Order  Oaryophyllace^i:. — Corn-Cockle  {Agrostemma  githago), 
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a weed  of  cornfields ; a tall,  erect,  hairy  annual  with  opposite  leaves,  these 
being  long  and  narrow ; large  flowers  on  long  stalks,  red  or  violet  coloured ; 
the  lobes  of  the  calyx  project  beyond  the  corolla.  The  dark-coloured  seeds 
harvested  with  the  grain  are  apt  to  be  ground  up  with  it,  and  so  impart 
toxic  properties,  of  an  irritant  inflammatory  character,  to  the  flour. 

Natural  Order  Papavekace^. — Characteristic  of  plants  of  this  Order  is 
a thick  milky  juice,  narcotic  in  character.  The  field  poppies  are  examples, 
although  they  contain  much  less  of  the  toxic  principle  than  the  opium 
poppy  {Papaver  somnifcrum).  The  opium  poppy  is  sometimes  met  with  in 
Britain  as  a garden  escape.  It  is  an  annual  with  smooth  stems  and  leaves ; 
leaves  sessile  and  irregularly  cut;  flowers  solitary,  at  the  end  of  a long 
hairy  stalk  and  white  or  violet  in  colour.  It  is  from  the  unripe  capsules  of 
this  plant  that  opium  is  got,  this  being  the  dried  milky  juice  that  has 
exuded  from  incisions. 

Greater  Celandine  {Ghelidonium  majus). — A perennial  weed  of  roadsides 
and  waste  places,  with  a creeping  underground  stem  and  slender  aerial 
shoots ; plant  slightly  hairy ; leaves  thin  and  pinnate  or  bipinnate ; flowers 
small  and  golden  yellow  ; fruit  a long  pod.  The  plant  contains  an  orange- 
coloured  juice  that  stains  the  hands  and  is  acrid  and  irritant,  not  only  to 
the  skin,  but  markedly  to  the  alimentary  canal. 

Natural  Order  Eanunculacea^. — This  Order  of  plants  is  rich  in  toxic 
properties.  Almost  all  are  poisonous,  either  acrid  or  narcotic  irritants; 
some  of  the  most  poisonous  plants  in  our  flora  come  here. 

Buttercups  {Ranunculus). — The  various  species  of  buttercup  are  more 
or  less  poisonous  ; they  contain  a watery  acrid  juice.  One  of  the  worst  is 
celery-leaved  buttercup  or  crowfoot  {R.  sceleratus),  an  annual  plant  found 
in  ditches  and  by  lochs.  The  lower  leaves  are  stalked  and  divided  into 
three  or  more  lobes ; the  upper  leaves  are  without  stalks  and  the  segments 
are  linear ; the  flowers  are  numerous,  small,  and  pale  yellow  in  colour. 
The  juice  of  this  plant  severely  blisters  the  skin.  The  acrid  juice  of  the 
common  buttercups,  the  erect,  the  creeping,  and  the  bulbous,  is  also  blister- 
ing, but  in  a less  degree.  These  three  buttercups  are  thus  distinguished : — 
Erect  buttercup  {R.  acids)  has  the  flower-stalks  smooth ; creeping  buttercup 
{R.  repens)  has  its  flower-stalks  furrowed ; bulbous  buttercup  has  the 
sepals  of  the  flower  reflex,  and  the  base  of  the  stem  is  swollen  or  bulbous. 
The  toxic  principle  is  volatile,  and  can  be  driven  away  by  heat  or 
drying. 

The  Hellebores. — These  are  narcotic-irritant  in  their  action.  The  two 
species  in  Britain — green  hellebore  {H.  viridis)  and  stinking  hellebore 
{H.  foetidus) — are  perennial  herbs  with  pedate  leaves ; the  sepals  are  five  in 
number,  and  are  greenish ; the  petals  are  small  and  tubular,  and  are  modified 
as  honey  leaves.  Green  hellebore  has  generally  only  three  or  four  flowers  to 
the  stem,  and  the  sepals  are  spreading ; stinking  hellebore  has  many  flowers 
to  the  stem,  and  the  sepals  stand  erect  and  overlap  one  another.  Flowering 
takes  place  in  early  spring.  The  Christmas  rose  {H.  niger)  of  our  gardens  is 
an  introduced  cultivated  species  of  hellebore. 

Monkshood  (Aconitum). — The  genus  Aconitum  is  a poisonous  one. 
In  Britain  we  have  monkshood  or  wolfsbane,  wild  in  some  places.  The 
stem  is  erect  and  grows  up  to  2 feet  high ; leaves  cut  deeply  into  five 
lobes  or  seven ; flowers  irregular  and  in  colour  blue ; one  of  the  sepals  is 
shaped  like  a helmet,  and  into  this  there  pass  two  hammer-headed  petals 
which  are  modified  as  nectaries  ; the  carpels  are  three  and  separate  from 
one  another ; fruit  three  follicles. 

The  anemones,  larkspur,  and  clematis  have  also  poisonous  properties. 
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Polled  Cattle.  — /See  Aberdeen  Angus,  Galloway,  Eed  Polls, 

etc. 


Polo  Ponies. — Polo  ponies  are  a modern  addition  to  our  recog- 
nised breeds,  and  they  occupy  a unique  and  somewhat  curious  position. 
For,  though  they  have  a Breed  Society  of  their  own  and  a Stud-Book  to 
boot,  it  is  obvious  that  anything  that  comes  under  the  recognised  standard, 
and  that  can  play  polo,  is  a polo  pony,  whether  registered  or  not.  And — 
at  present  at  any  rate — if  a pony  be  by  a registered  stallion,  and  from  a 
registered  mare,  and  is  over  the  recognised  measurement,  it  will  not  be 
admitted  into  the  Stud-Book.  There  has  been — and  is  at  the  present  time 
(1908) — considerable  discussion  on  this  subject,  which,  however,  may  be 
left  to  those  interested  in  it.  Polo — though  a very  ancient  game — it  is  the 
changan  of  the  Arabian  Nights — is  only  of  recent  growth  in  England.  It 
has  been  stated,  and  is  generally  received  as  correct,  that  polo  was  brought 
from  India  by  a cavalry  regiment  stationed  there.  This  is  scarcely  accurate  ; 
the  establishment  of  the  game  in  England  is  due  to  the  following  circum- 
stances. Some  subalterns  of  the  10th  Hussars  were  whiling  the  time  away 
after  luncheon  by  reading  the  papers,  in  one  of  which  was  an  account  of  a 
match  at  polo  amongst  the  Munnipooris.  One  of  them  thought  it  must  be 
a good  game,  so  they  got  their  chargers,  and  with  some  crooked  sticks  and 
a billiard  ball,  played  the  first  game  of  polo  ever  played  in  the  United 
Kingdom.  The  10th  Hussars  and  the  9th  Lancers  then  talked  the  matter 
over,  and  modern  polo  soon  became  an  accomplished  fact.  The  game 
caught  on  rapidly,  especially  in  the  cavalry,  and  in  June  1870  was  played 
a match  between  the  9th  Lancers  and  10th  Hussars,  and  the  1st  Life 
Guards  and  Koyal  Horse  Guards.  From  that  day  polo  became  a recognised 
sport  in  the  country. 

The  standard  for  a polo  pony  is  now  14  hands  2 inches — i.e.  the  polo 
pony  must  not  exceed  that  height.  When  the  game  was  first  introduced, 
it  was  played  on  ponies  from  13  to  14  hands  high.  The  pace  was  a canter, 
and  the  ball  was  “ dribbled  ” rather  than  driven.  But  with  the  development 
of  the  game  came  a faster  and  bolder  kind  of  play,  and  it  was  soon  evident 
that  the  small  ponies  that  had  hitherto  been  used  in  the  game  could  not 
carry  a player  in  the  new  game. 

The  increasing  difficulty  which  was  found  in  obtaining  polo  ponies  was 
perhaps  one  of  the  main  reasons  for  the  formation  of  the  Polo  and  Biding 
Pony  Society  in  1893,  and  it  is  since  that  date  that  the  polo  pony  became 
recognised  as  a distinct  breed.  The  practical  horsemen  who  formed  this 
Society  made  its  success  a certainty  from  the  first,  and  there  can  be  no 
doubt  that  the  unanimity  which  guided  its  counsels  during  the  first 
years  of  its  existence  did  much  to  establish  it  in  the  confidence  of  the 
general  public.  “ They  know  what  they  want  and  they  are  going  to  get  it,” 
was  the  remark  that  was  heard  frequently  when  the  newly  formed  Breed 
Society  was  the  subject  of  discussion. 

And  what  was  it  that  they  wanted  ? The  type  aimed  at  is  a pony 
shaped  on  the  lines  of  the  weight-carrying  well-bred  hunter.  Good 
shoulders  are  essential,  for  unless  there  is  plenty  of  length  in  front  of  the 
saddle,  the  quick  turn  which  is  necessary  may  overbalance  the  best  of 
riders.  Then  a good  back  is  equally  essential,  for  heavy  men  play  polo, 
and  a pony  with  a weak  back  is  no  use  to  a heavy  man.  A good  middle 
also  is  wanted,  and  legs  and  feet  of  the  best.  The  bone  must  like  steel, 
for  much  of  the  polo  pony’s  work  is  done  on  ground  as  hard  as  iron.  Pace, 
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stamina,  and  constitution  are  obviously  necessaries  for  the  modern  fast 
game. 

One  would  naturally  think  that  to  breed  ponies  of  this  kind  resort 
would  be  had  to  small  Arabs  and  other  small  horses  of  the  Eastern  breed, 
such  as  Barbs — and  this  was  the  case  to  begin  with,  but  of  late  years  the 
Eastern  element  is  not  so  much  in  evidence  in  the  Stud-Book  and  show- 
ring, and  small  thoroughbreds  have  been  more  and  more  used  as  time  has 
gone  on.  Amongst  famous  sires  who  are  registered  in  the  General  Stud- 
Book  may  be  mentioned  Eosewater  by  Eosicrucian — Lady  Day  II.  by  Saint 
Mungo ; Spanish  Hero  by  Kilwarlin — Spanish  Maiden  by  Merry  Hampton  ; 
Othrae  by  Eaeburn — Othery  by  King  Monmouth ; and  Gown  boy  by 
Montezuma — Santa  Zeta  by  Galliard;  all  of  whom  have  made  a big  mark 
in  the  show-ring,  and  all  of  which  are  of  the  type  now  looked  upon  as 
correct  by  most  players. 

It  was  quickly  recognised  that  in  our  native  breeds  of  moor  aiid  fell 


Polo  Pony  Mare  and  Foal. 


ponies,  we  had  an  excellent  foundation  for  the  polo  pony,  and  the  Polo 
Pony  Society,  adding  ‘‘  Eiding  ” to  its  name,  began  to  encourage  the 
registration  and  the  showing  of  our  native  breeds.  Welsh  and  Exmoor 
ponies  made  a good  foundation  for  polo  ponies,  and  the  excellent 
classes  of  polo-bred  ponies  show  that  success  has  attended  the  attempt 
to  breed  polo  ponies  on  a native  pony  foundation.  Perhaps  one  of 
the  most  notable  and  successful  stallions  bred  on  these  lines  is 
Sandiway  who  was  by  Eosewater — Cuddington  by  Cucumber,  her  dam 
a Welsh  pony  mare.  He  is  a beautiful  little  pony,  a little  big  one,  with 
great  power  for  his  size  and  remarkably  active,  and  those  who  maintain 
that  he  is  the  kind  of  pony  to  aim  at  are  perhaps  not  very  far  from 
the  mark. 

The  most  successful  breeders  of  polo  ponies,  however,  have  a theory  that 
the  safest  course  for  a breeder  to  pursue  is  to  breed  from  ponies  that  have 
been  accomplished  players  themselves,  both  sire  and  dam.  This  is  the 
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policy  pursued  by  Mr.  John  Barker,  whose  stud  at  Bishop’s  Stortford 
carries  off  more  prizes  than  any  in  the  country. 

There  is  no  doubt  that  a made  polo  pony  is  worth  a great  deal  of  money, 
but  it  costs  a good  deal  to  make  one,  for  misfits  are  numerous,  a fact  which 
keeps  down  the  price  of  all  but  the  most  fashionably  bred  ponies.  For  not 
every  pony  that  is  bred  on  the  lines  of  a polo  pony  turns  out  to  be  a player — 
perhaps  not  more  than  half  of  those  which  are  put  into  training  for  the  game. 
This  naturally  has  an  effect  on  prices  both  ways,  for  it  lowers  the  value  of 
the  unbroken  pony  whilst  it  enhances  that  of  the  accomplished  player. 

Breeding  polo  ponies  must  therefore  be  looked  upon  as  a somewhat  risky 
business,  like  the  breeding  of  hunters;  and  it  is  perhaps  better  avoided 
unless  a man  is  a good  horseman,  fond  of  horses,  and  capable  of  making  a 
pony  handy.  If  he  has  these  qualifications  he  may  find  it  a profitable  enough 
game.  It  is  not  necessary  that  he  should  be  a good  polo  player  or  even 
a player  at  all,  but  if  he  is  able  to  make  a pony  bend,  and  to  make  him 
handy  with  stick  and  ball,  he  will  find  that  his  ponies  will  meet  a much 
readier  market.  But  to  make  a pony  handy  requires  great  patience  and 
perseverance,  notwithstanding  the  fact  that  if  bred  from  playing  parents 
he  is  more  easily  trained  than  a pony  of  different  parentage. 

The  question  arises  as  to  what  is  to  be  done  with  misfits.  It  is  usually 
accepted  that  ponies  are  not  so  prone  to  unsoundness  as  horses  of  a larger 
growth,  and  the  average  of  misfits  on  this  score  will  be  a small  one.  But 
ponies  may  get  outsized,  and  in  that  case  their  value  is  considerably 
reduced.  It  has  been  suggested,  however,  that  nothing  is  so  well  adapted 
for  carrying  mounted  infantry  as  polo  ponies  or  ponies  bred  for  polo  that 
have  got  over-  the  standard  height,  and  this  might  easily  become  a pro- 
fitable market  for  them. 

How  to  breed  polo  ponies  is  a question  difficult  to  answer.  The 
tendency  of  the  present  day  is  to  use  small  thoroughbred  sires  and 
frequently  small  thoroughbred  mares  as  well.  Of  course  the  object  is  to 
breed  a pony  as  near  14  hands  2 inches  as  possible,  and  to  breed  a pony 
too  small  is  as  undesirable  as  to  breed  one  too  large.  The  present  system 
seems  to  answer  well  at  present,  though  it  must  be  admitted  that  some  of 
the  modern  polo  ponies  seem  a very  liberal  14  hands  2 inches  to  an 
ordinary  mortal.  The  vexed  question  of  measurement,  however,  need  not 
be  entered  into  here.  It  seems  natural  to  suppose  that  size  will  some  day 
or  other  be  a difficulty  with  the  descendants  of  ponies,  themselves  bred 
from  horses  of  big  size  for  generations,  and  that  if  the  difficulty  of  height 
does  not  crop  up  in  the  first  or  second  generation,  it  may  do  so  later.  For 
which  reason  it  seems  advisable  not  to  lose  sight  of  the  pony-bred  ones, 
taking  care  that  such  pony-bred  ones  descend  from  playing  polo  ponies. 
And  the  man  who  contemplates  breeding  polo  ponies  must  bear  in  mind 
that  the  blood-like  riding  cob  up  to  weight,  just  under  or  about  15  hands, 
always  finds  a ready  sale.  But,  though  frequently  bred  for  one,  he  is 
not  a polo  pony,  and  therefore  it  is  unnecessary  to  discuss  him. 

Authorities. — Polo,  by  J.  Moray  Brown ; Vinton’s  Live  Stock  Handbook 
— “Ponies”;  Sir  Humphrey  de  Trafford’s  Horses  of  the  British  Empire ; 
Polo  Ponies,  by  Tresham  Gilbey. 


Ponies. — See  Highland  and  other  Ponies,  Exmoors,  Welsh,  etc. 


Poplar. — The  Salicacese  or  willow  tribe  is  a sub-order  of  the  catkin- 
bearers  (Amentaceae),  consisting  of  two  genera  only — Populus,  the  poplars, 
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and  Salix,  the  willows.  The  poplars  are  not  a numerous  genus,  and  are 
natives  only  of  the  northern  temperate  zone.  They  are  large  trees  of  rapid 
growth,  with  leaves  usually  broadly  triangular  or  nearly  circular  on  slender 
stalks.  Catkins,  cylindrical,  pendent,  usually  silky-hairy,  the  scales  irregu- 
larly toothed  at  the  top,  the  inner  ones  united  to  resemble  a perianth. 
Fruit,  a capsule  opening  in  two  valves.  Seeds,  numerous,  minute,  with  a 
tuft  of  long  silky  hairs. 

Of  the  recognised  species  of  poplar,  about  twenty  in  number,  the  follow- 
ing deserve  most  attention  from  British  planters. 

The  Black  Poplae  {Populus  nigra,  Linn.). — Leaves,  broadly  rhomboidal 
or  nearly  triangular,  tapering  to  a point,  toothed  on  the  edges,  green  and 
glabrous  on  both  surfaces ; leaf-buds  very  glutinous.  Catkins,  lax,  about 
2 inches  long,  the  scales  hairy  only  at  the  tips.  Stamens  in  the  male  flowers 
numerous,  with  slender  filaments  and  small  anthers.  Styles  two,  the  stigma 
lobes  forked,  but  with  shorter  and  broader  lobes  than  in  other  species. 

This  lofty  tree,  more  rapid  in  growth  than  any  other  of  European  origin, 
is  a native  of  southern  and  central  Europe  and  the  temperate  region  of 
Eussian  Asia.  Although  now  common  in  our  woodlands,  it  is  probably 
not  truly  indigenous  to  any  part  of  the  United  Kingdom.  It  is  called 
“black”  because  the  bark,  instead  of  remaining  smooth  and  light-coloured 
as  in  the  aspen  and  abele,  becomes  rugged  with  longitudinal  Assures,  and 
darkens  with  age.  It  is  not  to  be  confused  with  the  black  Italian  poplar 
(P.  canadensis,  Desk),  which,  despite  its  common  name,  is  a native  of  North 
America. 

The  black  poplar  forms  rapidly  a massive  trunk ; in  suitable  low-lying 
deep  soil,  it  should  be  commercially  ripe  in  fifty  years,  at  which  age  Mr. 
Elwes  states  that  he  sold  thirty  trees  standing,  averaging  120  cubic  feet, 
for  £3  apiece,  although  the  purchaser  had  to  undertake  ten  miles  of 
haulage  {Transactions  of  Surveyors  Institute,  1904,  p.  226).  This  was  in 
Gloucestershire ; but  the  tree  is  perfectly  hardy  in  all  parts  of  the 
kingdom,  though  it  is  not  calculated  to  resist  extreme  wind  exposure. 
Being  of  such  rapid  growth,  it  is  not  suited  for  mixed  plantation,  but 
should  be  planted  pure  in  any  soil  not  too  shallow  or  dry.  It  must  have 
moisture  about  its  roots,  no  matter  how  much,  provided  it  is  not  stagnant, 
and  it  is  a light-demander.  The  timber  is  soft  and  light,  but  tough, 
principally  used  for  railway  blocks  and  waggons,  carts,  and  turnery. 
Young  stock  is  propagated  by  slips  or  cuttings,  set  in  nursery  beds  in 
spring,  when  the  leaf-buds  are  swelling,  and  planted  out  when  a year  old. 
If  the  soil  of  the  plantation  is  moist  and  the  herbage  not  too  rank,  the 
slips  may  be  set  in  the  open  at  once  without  passing  through  the  nursery  ; 
but  if  this  is  done  the  slips  should  be  not  less  than  12  or  14  inches  long. 

The  Lombardy  Poplar  has  been  distinguished  as  a separate  species 
under  the  name  Fopulus  fastigiata,  italica,  'pyramidalis,  etc.,  but  it  has  no 
botanical  feature  to  separate  it  from  the  black  poplar,  though  its  closely 
columnar  growth  and  fastigiate  branches  render  it  easy  to  recognise  as 
a very  remarkable  and  constant  variety.  It  has,  however,  one  peculiarity 
which  has  to  be  taken  into  account  in  planting  it,  not  mentioned  by 
any  English  writer  on  arboriculture.  It  will  not  suffer  contact  with  the 
branches  of  any  tree,  whether  of  its  own  or  any  other  species.  Other 
kinds  of  poplar  mingle  branches  with  each  other,  but  the  Lombardy  will 
die  rather  than  do  so.  A singular  example  of  this  may  be  seen  in  London. 
When  the  Buckingham  Palace  Hotel  was  built,  fifty  years  ago,  the  Office 
of  Works  caused  a row  of  Lombardy  poplars  to  be  planted  along  the  south 
front  of  the  Palace  to  form  a screen.  Being  set  closely,  the  trees  died ; 
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repeated  replantings  have  fared  no  better,  and  so  it  will  be  until  it  occurs 
to  the  Office  of  Works  to  try  some  other  tree. 

The  Lombardy  poplar  is  believed  to  have  originated  naturally  on  the 
river  banks  of  northern  Italy.  It  was  brought  to  Britain  about  the  middle 
of  the  eighteenth  century,  and  is  now  a conspicuous  and  agreeable  feature 
in  our  landscape.  But  it  is  of  no  economic  value,  the  buttressed  and 
deeply  furrowed  trunks  of  old  trees  producing  timber  of  inferior  quality. 
It  is  said  that  all  the  trees  in  Britain  produce  male  catkins  only,  although 
it  appears  that  seedlings  spring  up  naturally  in  the  country  of  its  origin. 
It  is  propagated  by  nurserymen  from  slips  or  cuttings,  is  perfectly  hardy, 
and  attains  a height  of  100  feet. 

The  Black  Italian  Poplar  {Populus  canadensis,  Desfontaine). — Leaves, 
roundish-ovate,  deltoid,  pointed  and  subcordate,  glabrous,  unequally  serrated, 
with  incurved,  glandular  teeth,  gummy,  tormentose  and  fragrant  when 
young,  lustrous  green  when  mature,  3 to  5 inches  in  length  and  breadth, 
with  stout  yellow  midribs;  their  footstalks  slender,  laterally  compressed, 
2J  to  3^  inches  long.  Flowers,  the  males  in  crowded  catkins  3 to  4 inches 
long  and  J inch  thick,  the  flower  disk  broad,  containing  sixty  or  more 
stamens  with  conspicuous  dark  red  anthers ; the  females  in  sparsely  flowered 
catkins,  lengthening  to  6 or  even  12  inches  before  the  fruit  ripens ; their 
scales  light  brown,  scarious,  glabrous,  irregularly  divided  at  the  apex  into 
filiform  lobes.  Fruit,  oblong  ovate,  sharp  pointed,  dark  green,  three  or  four 
valved  and  ? to  i inch  long,  containing  light  brown  seeds  about  yV  i^ch 
long. 

There  has  prevailed  much  confusion  about  this  species  which  is 
popularly  known  as  cottonwood  in  America.  Sargent  has  comprised,  under 
a single  species,  Populus  deltoidea,  the  various  forms  distinguished  by 
different  botanists  as  P.  monilifera,  virginiana,  carolinensis,  marylandica, 
etc.  These  are  probably  only  geographical  varieties  of  a tree  which  has  a 
very  wide  range  and  which  attains  much  larger  size  in  the  west  of  North 
America  than  it  does  in  the  eastern  States.  It  produces  timber  similar  to 
that  of  the  black  poplar,  and  is  preferable  to  that  species  where  the  soil  is 
rich  and  shelter  satisfactory.  Its  habit  is  not  so  spreading,  which  renders 
it  a better  woodland  tree  than  the  other ; but  it  will  not  stand  the  same 
degree  of  wind  exposure.  Although  a moisture-loving  tree,  it  thrives 
remarkably  well  in  London,  filling  the  air  with  the  agreeable  sound  of 
rustling  leaves,  and  in  spring  covering  the  pavement  with  a ruddy  carpet 
of  fallen  male  catkins. 

The  Balsam  Poplar  {Popidus  balsamifera,  Linn.).  — Leaves,  ovate- 
lanceolate,  pointed,  cordate  or  rounded  at  the  base,  finely  serrate,  gummy 
when  young,  dark  lustrous  green  above  when  mature,  paler  and  more  or 
less  rusty  underneath,  3 to  5 inches  long,  1 J to  3 inches  wide ; leaf-stalks 
not  compressed.  Flowers  in  rather  long  stalked  catkins;  stamens  in  the 
male  twenty  to  thirty,  with  short  filaments  and  large,  light-red  anthers ; 
female  flowers  more  sparsely  set  in  the  catkin,  each  with  two  nearly 
sessile,  large,  oblique,  crenulate  stigmas. 

This  species  is  widely  distributed  over  the  whole  of  the  north-west  of 
North  America,  often  growing  100  feet  high  on  inundated  river  valleys 
and  swamp  borders,  and  passing  in  the  north-eastern  part  of  the  continent 
into  a variety  known  as  the  Ontario  poplar,  distinguished  by  some  botanists 
as  a separate  species,  Populus  candicans,  Gray.  The  Ontario  poplar  has 
a more  spreading  head  than  the  typical  balsam,  larger  leaves  more 
markedly  cordate,  more  coarsely  serrate,  with  gland-tipped  teeth,  and 
pubescent  along  the  principal  veins.  Both  kinds  exhale  a very  fragrant 
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odour.  For  British  planting  the  Ontario  race  is  probably  preferable,  being 
more  rapid  in  growth  than  any  other  poplar,  provided  it  has  a plentiful 
supply  of  root  moisture.  Propagation  as  for  the  black  poplar. 


The  Abele  or  White  Poplar  {Populus  alba,  Linn.).  — A tall  and 
beautiful  tree,  growing  100  feet  high,  easily  distinguished  from  others  of 
the  genus  by  the  snowy- white  cotton  clothing  of  the  twigs  and  the  under- 
sides of  the  leaves.  It  is  a native  of  central  and  southern  Europe, 
temperate  Eussian  Asia,  and  probably  is  truly  indigenous  in  southern 
and  eastern  England.  Leaves,  orbicular  or  very  broadly  ovate,  irregularly 
sinuate  or  shortly  lobed,  more  or  less  cordate  at  the  base;  petioles  not 
compressed.  Catkins,  sessile,  about  2 inches  long,  the  membranous  scales 
jagged  at  the  top,  very  deciduous,  hairy  in  the  males,  less  so  in  the  females. 
Stamens  usually  about  eight ; lobes  of  the  stigmas  linear  (Bentham). 
Propagated  from  root  suckers,  its  management  and  commercial  value  are 
these  of  the  black  poplar. 

The  Asp  or  Aspen  Poplar  {Populus  tremula,  Linn.). — A tree  of  smaller 
stature  than  the  poplars  above  described,  once  plentifully  indigenous  in 
Britain,  but  now  abundant  only  on  the  uncultivated  hillsides  and  river 
banks  of  the  Scottish  Highlands.  Leaves,  nearly  orbicular,  not  more  than 
1 or  inch  in  diameter,  glabrous,  on  slender  petioles  laterally  compressed 
so  that  the  leaf  hangs  vertically  and  trembles  with  the  faintest  air  current. 
Catkins,  much  smaller  than  those  of  the  abele,  scales  and  stigmas  more 
deeply  divided.  Stamens,  six  to  eight.  An  exceedingly  beautiful  tree — 
in  summer  because  of  its  graceful,  restless  foliage — in  winter  because  of 
the  smooth  bark,  ashy  fawn-coloured,  of  the  branches ; its  slow  growth 
and  insignificant  bulk  render  it  far  inferior  to  the  other  poplars  as  a 
timber  tree ; but  it  is  valued  on  the  Continent  for  pulping.  It  is  one  of 
our  hardiest  native  trees,  enduring  exposure  to  wind  such  as  would  wreck 
all  others  of  the  genus.  It  is  propagated  from  suckers  which  it  throws 
up  very  freely.  In  Scotland  it  is  called  the  Quaking  ash,  probably  a 
corruption  from  asp,  which  is  the  true  form  of  its  English  name,  from 
the  Anglo-Saxon  cesp ; ‘‘  aspen  ” being  merely  the  adjectival  form  like 
“ wooden  ” from  wood.”  Aspley  or  Apsley,  Aspull,  Aspeden  are  among 
the  places  named  from  this  tree. 

The  Grey  Poplar  {Populus  caneseens)  is  usually  regarded  either  as  a 
variety  of  the  abele,  with  smaller  leaves  seldom  lobed  and  not  so  white, 
or  a natural  hybrid  between  that  species  and  the  aspen.  In  stature,  bulk. 
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and  commercial  value  it  is  equal  to  the  abele,  but  in  hardiness  and 
indifference  to  soil  quality  it  resembles  the  aspen.  It  is  a desirable  tree 
and  is  propagated  by  suckers. 


Poppies. — Four  species  of  poppies  are  met  with  as  annual  pests  of 
arable  land,  namely : — 

1.  The  Common  Eed  Poppy  {Papaver  Blmas,  L.),  which  has  a smooth 
round  seed  vessel  and  flower-stalks  with  rough  spreading  hairs  upon  them. 
The  flowers  are  large,  sometimes  3 or  4 inches  across,  deep  rich  scarlet, 
often  nearly  black  at  the  base  of  the  petal.  This  species  is  most  abundant 
on  sandy  soils. 

2.  The  Long  Smooth-headed  Poppy  (P.  duUum,  L.). — The  seed  vessel  of 
this  species  is  smooth  as  in  the  above,  but  is  elongated  when  ripe,  and  the 
leaves  and  the  flower-stalks  do  not  spread  away  from  it.  It  is  generally 
found  on  somewhat  heavy  land. 

3.  The  Pound  Pough-headed  Poppy  (P.  hyhridum,  L.)  has  a round 
bristly  seed  capsule.  The  flowers  are  1 or  2 inches  in  diameter,  and 
usually  have  a black  spot  at  the  base  of  each  petal.  It  is  rather  un- 
common. 

4.  The  Long  Pough-headed  Poppy  (P.  Argemone,  L.). — The  seed  vessel 
resembles  that  of  the  third  species,  but  is  longer.  The  flowers  are  small  and 
pale  in  colour,  with  somewhat  narrow  petals,  which  are  black  at  the  base. 
It  is  most  frequently  seen  on  sandy  light  land. 

Although  these  are  all  annual  plants  and  easily  destroyed  by  hoeing 
when  young,  they  are  so  prolific  that  it  is  difficult  to  get  rid  of  them  when 
once  allowed  to  seed. 

A good  strong  plant  produces  from  40,000  to  50,000  seeds,  which  are 
very  light  and  readily  scattered  through  holes  in  the  upper  part  of  the 
seed  vessel. 

They  may  lie  dormant  in  the  soil  buried  for  many  years  without  losing 
their  vitality,  and  spring  up  in  profusion  when  they  are  brought  to  the 
surface  and  favourable  conditions  for  germination  occur. 

Poppies  flourish  and  produce  seed  most  abundantly  in  dry  hot  seasons, 
but  a damp  spring  promotes  the  germination  and  growth  of  the  seedlings. 

Where  seeds  are  present  in  the  ground  they  should  be  encouraged 
to  grow  by  preparation  of  a fine  tilth,  and  then  destroyed  by  hoeing 
after  the  young  plants  are  just  up. 

In  land  being  prepared  for  wheat  it  is  advisable,  where  poppies  are 
expected,  to  plough  early  and  roll  lightly,  and  let  it  remain  for  a time. 
Subsequent  manuring  before  drilling  the  seed  kills  many  of  these  annual 
weeds.  Hand-  or  horse-hoeing  in  spring  will  also  clear  away  many.  Young 
poppies  do  not  grow  well  if  their  leaves  are  covered  with  soil,  so  that  those 
in  the  drills  are  often  damaged  and  checked  when  vigorous  hoeing  is  given 
to  the  wheat  in  early  spring. 

Potash  Manures. — Potash  is  an  essential  element  of  plant  food. 
Every  plant  takes  more  or  less  potash  from  the  soil  in  the  course  of  its 
growth,  and  unless  it  be  provided  with  a sufficiency  of  readily  available 
potash  its  growth  will  be  correspondingly  restricted.  The  ash  of  every 
plant  contains  a large  proportion  of  potash,  and  farmyard  manure,  which  is 
the  residual  produce  of  the  food  of  the  stock  producing  it,  contains  about 
as  much  of  potash  as  it  does  of  phosphate  of  lime.  Some  clay  soils  derived 
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largely  from  decomposed  felspathic  rocks  will  often  show  on  analysis  a large 
percentage  of  potash,  and  yet  these  soils  will  often  respond  very  readily  to 
the  application  of  artificial  potash,  because  the  bulk  of  the  potash  shown  in 
the  analysis  of  the  soil  was  not  in  a state  in  which  it  was  available  to  the 
plant.  Without  a readily  available  supply  of  potash  being  provided, 
therefore,  full  crops  cannot  be  grown,  however  great  may  be  the  supply 
of  the  other  essentials  of  plant  food,  namely,  the  nitrogen,  phosphates, 
and  lime. 

Up  till  the  end  of  the  first  decade  after  the  middle  of  the  nineteenth 
century,  the  principal  source  of  artificial  potash  was — as  the  name  indicates 
— the  ash  of  burned  wood.  In  some  countries  where  timber  is  plentiful 
and  the  cost  of  hauling  the  timber  to  the  nearest  railway  station  would  be 
prohibitive,  the  plan  of  burning  wood  to  provide  a supply  of  potash  is  still 
carried  out.  The  burning  of  seaweed  in  the  making  of  kelp  for  the  supply 
of  iodine  also  provided  a local  supply  of  potash.  But  since  the  early 
‘^sixties”  the  principal  source  of  artificial  potash  is  the  great  group  of 
potash  mines  situated  near  the  Harz  mountains  in  Germany,  and  centred 
round  the  old  Saxon  salt-mining  town  of  Stassfurt.  Up  till  after  the 
middle  of  last  century  the  Stassfurt  mines  were  worked  merely  as  sources 
of  common  salt,  which  was  produced  simply  by  evaporating  the  natural 
brine  obtained  from  the  salt  springs.  Early  in  the  second  half  of  the  last 
century  extensive  borings  were  made,  in  the  hope  of  discovering  more 
profitable  deposits  of  common  salt  at  greater  depths.  In  1857  immense 
quantities  of  rock-salt  were  found  at  a depth  of  over  1000  feet  below  the 
surface,  and  directly  above  these  the  shafts  passed  through  a deep  layer  of 
minerals,  which  were  not  known  to  the  mine-owners  of  the  time.  These 
minerals  consisted  chiefiy  of  compounds  of  potash  and  magnesia,  and  no 
one  then  dreamed  that  these  potash  salts  would  one  day  be  of  much 
greater  value  than  the  rock-salt  which  the  mine-owners  were  seeking  for. 
But  the  searchlight  of  chemical  knowledge  being  turned  on  these  deposits 
showed  that  Germany  owned  and  controlled  the  world’s  supply  of  a most 
valuable  fertiliser,  which  has  since  come  more  and  more  into  demand. 
Beginning  in  1861  with  an  output  of  slightly  over  2000  tons  of  crude 
potash  salts,  the  Stassfurt  mines  now  show  an  annual  output  of  considerably 
over  3,000,000  tons  of  crude  potash  salts.  The  supply  is  practically 
inexhaustible,  for  in  many  of  the  mines  the  potash  salts  lie  to  the  depth  of 
about  5000  feet.  All  the  German  potash-producing  mines  are  consolidated 
into  one  organisation  called  the  Potash  Syndicate. 

The  origin  and  geological  formation  of  the  Stassfurt  potash  deposits 
are  rather  obscure.  The  generally  accepted  theory  is  that  of  Herr  Lierke, 
the  agricultural  chemist  to  the  Vekkaufs-Syndicat  dee  Kaliweeke,  and 
is  stated  as  follows : “ The  Stassfurt  salt  and  potash  deposits  had  their 
origin  thousands  of  years  ago  in  a sea  or  ocean  the  waters  of  which 
gradually  receded,  leaving,  near  the  coast,  lakes  which  still  retained 
communication  with  the  great  ocean  by  means  of  small  channels.  In  that 
part  of  Europe  the  climate  was  then  tropical  and  the  waters  of  these  lakes 
rapidly  evaporated,  but  were  constantly  replenished  through  small  channels 
connecting  them  with  the  main  body.  Decade  after  decade  thus  continued 
until  by  evaporation  and  crystallisation  the  various  salts  present  in  the 
sea-water  were  deposited  in  solid  form.  The  less  soluble  material,  such  as 
sulphate  of  lime  or  anhydrite  solidified  first  and  formed  the  lowest  stratum. 
Then  came  common  rock  - salt  with  a slowly  thickening  layer,  which 
ultimately  reached  3000  feet,  and  is  estimated  to  have  been  13,000  years 
in  formation.  This  rock-salt  (slow  formation)  is  interspersed  with  lamellar 
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deposits  of  anhydrite  which  gradually  diminish  towards  the  top,  and  are 
finally  replaced  by  mineral  polyhalite,  which  is  composed  of  sulphate  of 
lime,  sulphate  of  potash,  and  sulphate  of  magnesia.  The  situation  in  which 
this  polyhalite  predominates  is  called  the  “Poly halite  Region,”  and  after  it 
comes  the  “ Kieserit  Region,”  in  which,  between  the  rock-salt  strata,  kieserit 
(sulphate  of  magnesia)  is  embedded.  Above  the  kieserit  lies  the  potash 
region,  consisting  mainly  of  carnallit,  a mineral  compound  of  muriate  of 
potash  and  chloride  of  magnesia.  The  carnallit  deposit  is  from  50  to  130 
feet  thick,  and  yields  the  most  important  of  the  crude  potash  salts,  and  that 
from  which  are  manufactured  most  of  the  concentrated  articles,  including 
muriate  of  potash.  Overlying  this  potash  region  is  a layer  of  impervious 
salt-clay  which  acts  as  a water-tight  roof  to  protect  and  preserve  the  very 
soluble  potash  and  magnesia  salts  which — had  it  not  been  for  the  protection 
of  this  overlying  stratum — would  have  been  long  ages  ago  washed  away 
and  lost  by  the  action  of  the  water  percolating  from  above.  Above  this 
salt  clay  roof  is  a stratum  of  varying  thickness  of  anhydrite  (sulphate  of 
lime),  and  still  above  this  a second  deposit  of  rock-salt  (later  formation), 
probably  formed  under  more  recent  climatic  and  atmospheric  influences,  or 
possibly  by  chemical  changes  in  dissolving  and  subsequent  precipitation. 
The  salt  deposit  contains  98  per  cent,  (often  more)  of  pure  salt — a degree 
of  purity  rarely  elsewhere  found.  Finally,  above  this  are  strata  of  gypsum, 
tenacious  clay,  sandstone,  and  limestone,  which  crop  out  at  the  surface. 
At  some  few  places,  through  cracks  and  Assures,  surface  water  has  entered, 
and  either  entirely  carried  away  the  potash  deposits  or  changed  them  into 
secondary  products.  Resulting  from  this  later  action  are  beds  of  kainit, 
sylvinit,  and  other  less  important  compounds  in  the  upper  strata.” 

This  is  the  generally  accepted  theory  as  to  the  origin  and  formation  of 
these  deposits,  which  are  found  so  plentifully  in  the  vicinity  of  the  Harz 
mountains  in  Germany,  and  nowhere  else  in  the  world  so  far  as  is  known. 
The  theory  leaves  a great  deal  to  be  explained,  and  particularly  how  those 
different  varieties  of  rocks  should  be  all  in  regular  and  very  thick  layers  if 
they  were  all  formed  by  evaporation  of  sea  water  and  the  precipitation  of  the 
solid  matter  held  in  solution  in  it.  But  be  that  as  it  may,  the  fact  remains 
that  the  potash  salt  deposits  of  the  Stassfurt  mines  are  so  enormous  as  to 
be  practically  inexhaustible. 

Of  the  crude  salts  in  the  mines  carnallit  is  the  one  that  occurs  in  greatest 
quantity.  Seams  of  pure  carnallit  consisting  of  muriate  of  potash  and 
chloride  of  magnesia  are  occasionally  met  with,  but  generally  the  vast 
deposits  of  carnallit  are  intersected  with  seams  of  rock-salt  and  kieserit 
(sulphate  of  magnesia).  Carnallit  when  ground  is  used  locally  as  a 
fertiliser,  and  is  guaranteed  to  contain  at  least  9 per  cent,  of  pure  potash 
(K2O).  It  is  not,  however,  adapted  for  transportation  to  distant  parts,  as, 
owing  to  its  hygroscopic  character  it  is  very  apt,  specially  in  damp  weather, 
to  absorb  moisture  from  the  atmosphere,  so  that  it  is  converted  into  “ slush.” 
Carnallit  therefore  is  generally  used  in  the  manufacturing  establishments 
connected  with  the  mines  for  the  manufacture  of  muriate  of  potash.  In 
this  process  it  is  first  roughly  ground  and  placed  in  pans,  where  it  is  treated 
with  chloride  of  magnesia  liquor,  and  steam  is  passed  through  it  to  assist  in 
dissolving  it.  In  this  way  the  muriate  of  potash  is  dissolved  out  and 
the  solution  is  run  into  large  iron  crystallising  tanks,  where  it  is  allowed  to 
cool  for  three  or  four  days,  and  a muriate  of  potash  of  60  to  75  per  cent, 
purity  crystallises  out.  Various  measures  of  treatment,  including  washing 
with  cold  water  to  remove  the  common  salt  and  chloride  of  magnesia,  are 
further  resorted  to,  and  the  product  is  a muriate  of  potash  varying  from  70 
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to  99  per  cent,  purity,  according  to  the  process  adopted.  This  muriate  will 
analyse  from  44  to  56  per  cent,  pure  potash.  Kainit,  another  crude 
potash  salt,  is  very  largely  used  as  a fertiliser  both  in  Germany  and  in  this 
country.  It  analyses  21  per  cent,  sulphate  of  potash,  2 per  cent,  muriate  of 
potash,  34  per  cent,  common  salt,  14  per  cent,  sulphate  of  magnesia, 
and  12  per  cent,  chloride  of  magnesia,  together  with  12  per  cent,  moisture 
and  a little  sulphate  of  lime.  It  is  sold  with  a guarrantee  of  12  per  cent, 
pure  potash,  and  it  may  be  very  successfully  used  for  the  manuring  of  any 
crop.  Kainit  is  also  largely  used  for  the  manufacture  of  sulphate  of 
potash.  In  this  case  the  progess  of  manufacture  is  a somewhat  complicated 
one,  by  which  the  sulphate  and  chloride  of  magnesia  and  also  the  sodium 
chloride  and  the  moisture  are  for  the  most  part  removed,  the  product 
showing  from  90  to  96  sulphate  of  potash,  and  sold  with  a guarantee  of 
48  to  51  pure  potash. 

Up  till  the  beginning  of  the  twentieth  century,  practically  the  only  form 
in  which  potash  manures  were  used  in  this  country  were  muriate  of  potash, 
sulphate  of  potash,  and  kainit.  Since  then,  however,  other  two  forms  of 
potash  manure  have  been  put  on  the  market  under  the  name  of  Potash 
Manure  Salts,  the  one  having  a guarantee  of  20  per  cent,  of  pure  potash 
and  the  other  having  a guarantee  of  30  per  cent,  of  pure  potash.  These 
are  either  manufactured  from  some  of  the  lower  grade  potash  salts  or 
are  a ground  native  salt  such  as  a high  percentage  sylvinit  or  a mixture 
of  the  two,  according  to  the  quality  of  the  raw  material. 

It  cannot  be  too  strongly  impressed  upon  buyers  that  in  the  buying  of 
potash  salts  they  should  invariably  buy  them  with  a guaranteed  percentage 
of  pure  potash.  Many  dealers  prefer  to  state  the  percentage  of  potash  as 

“ equal  to muriate  of  potash,”  or  “ equal  to sulphate  of  potash  ” ; 

but  this  is  misleading,  as  muriate  may  contain  anything  from  44  to  56 
per  cent,  of  pure  potash,  and  sulphate  of  potash  may  contain  from  48  to  52 
per  cent,  of  pure  potash.  In  the  same  way  some  manufacturers  and  agents 

guarantee  that  their  manures  contain  “ from to of  potash  salts,” 

but  that  phrase  may  mean  anything  or  next  to  nothing.  The  guarantee 
should  always  be  stated  as  “ pure  potash  ” (KgO),  and  buyers  should  avoid 
dealing  with  persons  who  refuse  to  state  the  percentage  of  potash  in  this 
way. 


Potatoes, — Potatoes,  that  is  the  tuberous  growths  of  the  Solarium 
tiiberosum,  since  their  introduction  to  Europe  in  the  sixteenth  century, 
have  attained  such  popularity  that  they  now  form  a considerable  portion 
of  the  dietary  of  the  white  population  of  the  several  continents,  but  their 
cultivation  is  most  closely  associated  with  the  temperate  zones.  The 
common  potato  belongs  to  the  order  Solanacese,  which  includes  also 
other  plants  useful  to  man,  such  as  the  tomato  and  tobacco.  The  sweet 
potato  is  quite  distinct  from  the  common  potato,  but  the  solanaceous 
plants  somewhat  closely  allied  to  the  Solanum  tuherosum  are  S.  maglia, 
S.  commersoni,  S.  cardiopJiyllum,  S.  jamesii,  and  S.  oxycarpum.  The  maglia 
and  commersoni  yield  an  abundant  supply  of  edible  tubers,  but  they  do  not 
appeal  to  popular  taste ; nor  have  crossings  with  these  varieties  and 
S.  tuherosum  been  productive  of  results  giving  encouragement  to  hopes 
that  they  will  prove  serviceable  from  a commercial  aspect.  It  is  generally 
accepted  that  the  potato  was  brought  to  Europe  from  Virginia  (where  it 
is  supposed  it  had  been  previously  introduced  from  Chili  or  Peru)  by  the 
Spaniards  in  the  early  part  of  the  sixteenth  century,  and  to  England  later 
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in  that  century  by  Sir  Walter  Ealeigh,  though  it  has  been  claimed  that  it 
was  known  in  Ireland  some  years  before  Ealeigh  brought  it  over.  Once 
established  in  Britain,  its  cultivation  rapidly  spread,  though  strangely,  as 
its  successful  growth  has  since  been  markedly  associated  with  Scotland,  the 
Scotch  were  slow  in  recognising  its  value.  In  Ireland  it  soon  dominated 
other  crops,  and  became  the  staple  food  of  the  people ; in  fact,  so  much  so 
that  when  agriculture  awakened  (after  a long  non-progressive  period)  in 
Great  Britain  about  the  middle  of  the  eighteenth  century,  the  Irish  people 
failed  to  join  in  it,  putting  their  reliance  in  the  potato,  which  admittedly 
gives  the  largest  quantity  of  nutritious  starchy  food  per  acre  for  the 
labour  expended  upon  it.  A population  of  some  9,000,000  people  became 
dependent  upon  it,  and  so  long  as  disease  kept  away  they  found  sufficient 
means  for  their  support.  When,  however,  the  potato  disease  {Phytophthora 
infestans)  came  as  a great  wave  over  Western  Europe,  and  devastated  the 
crop,  the  potato-sick  land  of  Ireland  felt  its  full  force,  and  the  folly 
of  relying  mainly  on  one  crop  was  demonstrated  by  the  famine  which 
followed,  while  the  general  ignorance  of  farming  through  neglect  to 
cultivate  other  crops  intensified  the  sufferings  in  future  years.  Fortun- 
ately the  landlords  of  Great  Britain  had  learned  the  advantage  of  systematic 
cropping,  and  would  only  let  farms  subject  to  strict  rotation,  thus  not 
allowing  the  leniency  to  their  tenants  which  the  Irish  landlords  did  to 
theirs ; consequently  the  British  farmer  did  not  suffer  as  the  Irish 
farmer  did.  Had  the  British  farmer  not  been  restricted  as  he  was,  so  that 
the  potato  crop  was  kept  within  narrow  limits,  it  is  difficult  to  see  how  the 
British  population  would  have  been  fed,  or  how  its  industries  could  have 
been  developed.  Since  1847,  however,  the  introduction  of  manures  has 
greatly  altered  the  position,  while  means  of  combating  disease  have  been 
discovered,  which  greatly  minimise  the  risk.  Moreover,  the  advantage  of 
thorough  cultivation  is  now  well  recognised. 

Soil  and  climate  exercise  great  influence  upon  the  potato  crop. 
Conditions  which  are  suitable  for  the  production  of  the  best  cooking  properties 
are  not  necessarily  the  best  for  “ seed  ” or  reproductive  purposes.  The 
seed — the  ripened  carpel — is  but  rarely  employed  for  reproductive  pur- 
poses, and  only  where  it  is  desired  to  produce  new  varieties ; “ seed  ” 
potatoes  are  tubers  used  as  “ sets,”  the  tuber  being  provided  with  a number 
of  eyes,  in  each  of  which  there  are  one  or  more  buds ; these  sprout,  and 
when  planted  produce  other  plants  capable  of  reproducing  fresh  tubers. 
It  is  found  that  “ seed  ” potatoes  grown  in  a comparatively  cool  climate 
such  as  Scotland  or  Ireland,  are  superior  to  those  grown  in  parts  of  England, 
where  the  summer  sun  temperature  is  highest,  as  the  shoots  acquire  greater 
vigour.  This  is  due  partly  to  the  fact  that  in  hot  districts  the  effect  of 
summer  drought  is  most  felt,  causing  a partial  stoppage  in  growth,  and  partly 
to  the  fact  that  when  in  this  condition  curl  {Macrosyorium  solani),  which 
directly  affect  the  shoots,  readily  attacks  the  crop,  and  seed  affected  by  this 
is  practically  worthless,  though  there  have  been  cases  where  in  course  of 
time  stocks  have  become  free  from  the  disease  and  become  vigorous  again ; 
but  the  expense  of  growing  a highly  unprofitable  crop  for  some  seasons  does 
not  warrant  its  practice.  Although  the  “ seed  ” grown  in  the  hottest  dis- 
tricts is  thus  inferior,  the  quality  or  cooking  properties  (subject  to  the  nature 
of  the  land)  may  be  of  the  best,  provided  there  has  been  no  hindrance  to 
growth  owing  to  the  absence  of  drought,  and  this  is  especially  the  case 
with  the  early  or  summer  maturing  varieties.  The  potato  requires  a 
considerable  amount  of  sunshine  for  the  development  of  tubers  of  good 
quality,  because  without  sunshine  there  can  be  little  starch  formation ; and 
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though  in  Scotland  the  summer  temperature  is  much  lower  than  in  parts 
of  England,  the  hours  of  sunshine  per  day  are  longer  during  the  period 
when  tuberation  is  going  on,  so  that  there  is  not  so  much  disparity  in 
respect  to  the  total  sun  effect  as  might  be  supposed.  South  of  the  Trent 
in  England  is  therefore  associated  with  the  growth  of  the  early  crop  of 
potatoes,  though  not  necessarily  with  the  very  earliest,  for  another  factor 
than  sun  has  to  be  considered,  and  that  is  the  likelihood  of  devastating 
spring  frosts.  In  the  districts  away  from  the  sea  where  highest  sun  heat 
is  realised,  the  absence  of  the  full  effect  of  the  ameliorating  influence  of  the 
sea  also  provides  that  the  nights  in  May  and  sometimes  in  June  are 
subject  to  severe  frosts,  consequently  the  earliest  potatoes  are  liable  to  be 
injured,  whilst  the  second  earliest  do  not  always  escape.  (In  the  early 
nineties,  in  two  consecutive  years,  the  writer  and  his  brother  lost  over  90 
acres  each  year  by  frost,  in  Beds;  in  the  first  year  on  June  6,  and  in  the 
second  year  on  May  27,  the  crops  being  absolutely  destroyed,  and  not  a 
single  tuber  dug.  The  varieties  were  mainly  of  the  Snowdrop  type ; the 
Maincrop  varieties  suffered  little,  as  they  had  time  to  recover.)  The  earliest 
potatoes  are  raised  on  the  western  coast  of  England  and  Scotland,  and  in 
the  south-west  of  Ireland,  where  the  greatest  effect  of  the  Gulf  Stream  is 
felt,  and  where  consequently,  independently  of  sun,  the  temperature  is 
rarely  dangerous,  being  but  little  more  subject  to  inopportune  frosts  than 
is  Jersey.  In  the  endeavour  to  enjoy  the  advantages  of  the  early  trade, 
those  living  farther  away  from  the  coast-line  are  tempted  to  engage  in  it, 
and  sometimes  suffer  from  frosts  which  those  more  favourably  placed 
escape.  A happy  combination  of  soil  and  climate  is  met  with  in  districts 
such  as  about  Dunbar,  and  on  the  Boston  Silts;  though  these  are  not 
included  in  the  very  earliest  districts. 

Potatoes  grow  on  practically  all  fertile  soils,  but  more  profitably  so  on 
some  than  others.  The  Old  Bed  Sandstone  when  not  too  heavy  produces 
most  consistently  the  best  crops  and  best  quality ; the  Greensand,  except 
the  very  lightest,  the  lighter  New  Bed  Sandstone,  and  the  Boston  Silts 
rank  well;  light  to  medium  loams  where  they  are  associated  with  the 
chalk  produce  excellent  quality,  but  thin  chalks  are  not  sufficiently  produc- 
tive. Most  valley  alluvial  soils  are  good.  The  black  land  of  the  fens 
produces  great  bulk,  but  the  quality  does  not  rank  high ; undoubtedly 
the  fen  potatoes  are  of  better  quality  than  they  were  thirty  years  ago ; this 
is  probably  due  to  some  extent  to  the  drier  seasons  which  have  prevailed 
during  the  past  twenty  years ; but  there  are  two  other  factors  which  have 
assisted,  and  they  are  associated  with  the  change  in  the  soil — first,  deeper 
cultivation,  which  has  mixed  the  soil  with  the  subsoil  and  produced  a better 
consistency ; and  second,  the  fact  that  so  much  of  the  light  organic  matter  has 
been  carried  away  by  wind  on  what  are  known  as  “ blowing  ” fens,  thus 
altering  the  consistency,  so  that  it  is  not  so  spongy,  and  therefore  does  not 
retain  moisture  about  the  tubers  as  it  used  to  do,  and  moreover  has 
diminished  the  excessive  supply  of  nitrogen ; added  to  these  is  the  fact 
that  phosphatic  manures  are  now  liberally  applied,  making  good  the 
deficiency  in  phophates  which  is  so  pronounced  in  these  soils.  In  many 
localities  stretches  of  soil  may  be  found  possessing  the  richness  and  fri- 
ability suitable  to  successful  potato  growing,  and  in  these  a considerable 
area  is  generally  devoted  to  it.  Most  medium  loams  are  suitable,  and 
good  quality  and  good  crops  are  grown  on  gravel  loams;  the  latter, 
however,  are  singularly  liable  to  produce  conditions  which  encourage  the 
, development  of  curl  or  leaf  curl,  demanding  at  least  a constant  change  of 
seed,  and  even  then  with  some  varieties  being  very  precarious  owing  to  the 
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susceptibility  of  the  land  to  drought  during  hot  dry  summers.  Very  light 
sands,  suitable  for  ordinary  turnip  and  barley  growing,  are  dangerous  for 
the  same  reasons  as  the  light  gravel  soils ; light  sands  of  a more  barren 
nature  are  inevitably  disappointing.  Sandy  and  gravel  soils  readily 
become  frost-bound,  involving  a special  risk  to  the  crop.  Heavy  loams  and 
clay  soils  cannot  compete  successfully  with  lighter  and  better  favoured 
soils ; it  is  difficult  to  make  a good  soil  preparation,  disease  is  liable  to  get 
directly  to  the  tubers  through  soil  cracks,  digging  in  wet  autumns  is 
difficult  and  sometimes  impossible,  and  the  quality  is  very  prone  to  suffer 
through  the  tubers  lying  in  a constantly  wet  soil,  besides  being  chilled  by 
cold  which  may  not  be  sufficient  to  freeze  them.  If  potatoes  are  grown  on 
heavy  land  the  consistency  of  the  soil  must  be  lightened  as  much  as  possible 
by  thorough  working,  which  implies  autumn  ploughing  to  ensure  full 
benefit  of  winter  frosts,  and  by  the  introduction  of  vegetable  matter  in  the 
form  of  manure  or  green  crops  ploughed  in ; also  by  the  free  use  of  lime 
to  break  the  texture,  so  that  its  cohesiveness  is  not  so  great.  It  is  obvious 
that  clay  soils  in  wet  autumn  climates  are  more  precarious  than  where  the 
autumn  rainfall  is  usually  light.  In  all  matters  of  potato  culture  soil  and 
climate  have  to  be  considered  together;  and  ground  which  is  subject  to 
floods  should  not  be  cropped  with  potatoes,  as  if  a tuber  is  immersed  in 
water  for  thirty-six  hours  it  is  practically  certain  to  be  useless,  in  fact  decays ; 
for  this  reason  the  tubers  should  not  be  clamped  or  pitted  where  they  may 
be  flooded. 

Deep  and  thorough  cultivation  are  essential  to  the  production  of  good 
crops ; notwithstanding  this  the  potato  is  often  grown  as  a cleaning  or 
fallow  crop  with  satisfactory  results,  but  in  this  case  the  tubers  are  planted 
deeply,  and  the  cleaning  operations  are  carried  on  above  them.  Should  the 
season  be  favourable  to  cleaning,  good  results  may  be  obtained,  but  should 
wet  prevail  there  can  be  neither  a good  crop  nor  an  effective  cleaning.  The 
potato  does  not  necessarily  follow  any  particular  crop,  in  fact  it  is  grown 
after  practically  any  crop  which  allows  sufficient  period  for  preparation. 
Very  commonly  it  is  taken  in  the  place  of  a root  crop,  but  in  this  case  the 
land  should  be  free  from  couch,  as  it  is  not  always  convenient,  owing  to  a 
wet  spring,  to  clean  the  land.  In  many  districts  it  follows  clover  or  grass 
leys,  the  large  quantity  of  vegetable  matter  turned  in  being  useful  as 
manure,  and  also  to  retain  moisture  during  droughty  periods,  as  well  as 
to  assist  drainage  during  wet  times,  and  to  make  soil  friable,  so  that  the 
tubers  lie  in  a loose  bed,  and  thus  dig  out  bright  and  clean.  A considerable 
quantity  of  decaying  organic  matter  is  always  desirable.  In  some  districts 
the  potato  crop  follows  a root  crop,  the  root  crop  having  been  fed  back  to 
the  land  by  sheep  receiving  cake,  in  which  way  a clean,  rich  seed-bed  is 
procured,  and  the  preparation  of  the  seed-bed  is  usually  easy  as  the  deep 
tillage  for  the  root  crop  has  not  lost  all  its  beneficial  effects.  Whatever 
the  preceding  crop,  tliere  is  no  doubt  as  to  the  advantage  of  deep  and 
thorough  cultivation  to  encourage  the  roots  to  push  well  into  the  subsoil 
to  secure  moisture  when  surface  moisture  is  deficient,  and  to  give  a greater 
feeding  area  to  surface  roots. 

Potatoes  are  planted  on  three  systems — The  Eidge,  the  Elat,  and  the 
Lazy  Bed. 

The  lazy  bed  is  almost  entirely  confined  to  Ireland,  and  to  a large 
extent  to  the  poorer  farmed  districts  there.  In  principle  it  is  very  similar 
to  the  ordinary  asparagus  bed  where  strips  about  4 feet  in  width  are 
planted,  and  soil  from  a trench  on  either  side  is  thrown  on  to  the  strip, 
forming  a bed  higher  than  the  ordinary  level.  On  land  newly  reclaimed 
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from  the  bog,  and  where  the  water  level  is  near  the  surface,  the  lazy  bed 
is  advantageously  used,  as  the  trenches  tend  to  drain  it,  and  the  beds  are 
higher  than  they  otherwise  would  be.  It  is  a temporary  makeshift  for  a 
more  thorough  drainage.  The  lazy  bed  possesses  no  advantages  on  dry 
land,  yet  it  is  commonly  met  with  in  the  west  of  Ireland,  and  occasionally 
in  others  where  there  is  no  need  for  drainage.  Unfortunately,  the  lazy-bed 
system  is  generally  associated  with  slovenly  farming,  for  not  only  is  the 
preparation  indifferent,  but  the  after-treatment  is  careless  in  the  extreme. 
In  some  places  still  the  planting  of  the  tubers  is  effected  by  throwing  the 
sets  broadcast  and  merely  covering  them  with  soil ; a second  covering  being 
given  after  the  plants  are  up.  No  cleaning  or  other  operations  are 
performed  until  the  crop  is  dug,  and  the  writer  has  been  told  by  many 
in  the  west  of  Ireland,  from  Kerry  to  Donegal,  that  if  they  destroyed  the 
weeds  the  rooks  would  take  the  young  tubers ; the  weeds  being  preferable 
to  the  loss  by  rooks.  Were  the  preparation  of  the  lazy  bed  properly 
effected  by  deeper  cultivation,  and  the  sets  planted  systematically  to 
promote  proper  cleaning,  there  is  no  reason  why  the  lazy  bed  should  not 
be  satisfactory,  and  benefit  would  be  realised  from  the  circulation  of  air 
along  the  trenches ; still,  when  the  crop  is  well  ridged  up,  as  in  ordinary 
practice,  there  is  reasonable  opportunity  for  the  haulm  to  dry.  The  lazy 
bed  does  not  afford  convenient  conditions  for  the  spraying  of  the  crop  to 
prevent  disease,  as  without  systematic  planting  it  is  almost  impossible  to 
get  the  spraying  nozzles  under  the  haulm. 

Planting  on  the  flat,  that  is,  without  laying  the  land  up  into  ridges 
and  placing  the  sets  in  the  furrows  thus  formed,  is  more  commonly 
practised  in  the  South,  where  ridges  are  apt  to  get  dry,  than  in  the  moister 
climate  in  the  Korth.  It  is  probable  that  the  advantage  of  planting  on  the 
flat  was  overestimated,  for  it  is  certain  that  the  ridge  system  has  increased 
in  popularity  in  districts  where  the  flat  was  almost  wholly  adopted  up  to 
within  a few  years  ago.  It  has  been  realised  that  in  the  early  stages  of 
growth  moisture  is  almost  always  sufficient,  and  that  it  is  in  the  later 
periods  that  the  conservation  of  moisture  has  to  be  so  closely  regarded. 
Eoot  crops  grown  on  the  ridge  in  some  of  the  hottest  districts  experience 
a very  critical  period  when  they  first  come  up,  as  the  moisture  so  soon 
leaves  the  ridges,  and  can  only  be  controlled  on  the  fiat ; and  it  was 
probably  due  to  inferences  drawn  from  this  experience  that  rendered 
planting  on  the  flat  so  popular  in  them.  Planting  on  the  flat  is  not  without 
advantages,  although  it  has  disadvantages.  A large  area  can  be  planted 
with  but  little  horse  labour,  which  is  sometimes  a matter  of  convenience  in 
years  when  there  is  much  wet  at  planting  time,  and  when  it  is  desirable  to 
plant  a considerable  area  in  a short  time,  as  instead  of  having  to  employ 
horses  to  make  the  ridges,  one  horse  with  a convenient  marl^r  can  mark 
out  the  rows  for  20  acres  in  a day.  Where,  on  the  ridge  system,  manure 
is  placed  between  the  ridges  the  horse  labour  is  very  great,  and  only  a small 
acreage  can  be  planted  in  a day.  A good  workman  spading-in  potatoes  on 
the  flat  can  plant  an  acre  a day  with  the  aid  of  a boy  or  woman  to  drop 
the  sets.  When  potatoes  are  spaded-in  an  easily  steered  marker  is 
necessary,  because  the  after-work  required  among  potatoes  so  planted  on 
the  flat  is  greater  than  when  they  are  planted  in  ridges,  and  if  the  rows 
are  not  straight,  stirring  cannot  be  effected  so  closely  to  the  plants  as  it 
should  be.  When  the  rows  are  marked  out,  the  man  makes  a hole  to 
receive  a set,  and  throws  the  spadeful  of  earth  taken  out  over  the  set 
which  has  been  placed  in  the  hole  dug  by  the  man  in  the  row  in  advance 
of  him ; the  man  thus  digs  the  holes  in  one  row  and  covers  up  the  sets  in 
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another  in  one  operation.  Beyond  the  greater  expedition  in  planting,  there 
is  nothing  markedly  in  favour  of  the  flat  system,  except  that  rather  better 
opportunities  are  given  to  clean  the  land  from  couch,  as  the  time  occupied 
in  ridging  can  be  spent  in  stirring  operations  if  desired. 

Potatoes  are  sometimes  ploughed  in  with  the  ordinary  plough  when  the 
land  lies  in  the  flat.  This  is  not,  as  a rule,  done  by  the  most  experienced 
growers,  except  for  special  reasons.  The  ploughing  has  to  be  done  shallow 
if  the  sets  are  placed  at  the  bottom  of  the  furrow,  and  it  is  better  ploughed 
deeper,  and  to  place  the  sets  in  the  freshly  turned  slice,  where  they  are  less 
likely  to  he  disturbed  by  the  horses,  and  where  the  conditions  will  be  more 
favourable  for  their  growth.  The  process  is  a slow  one,  as  in  27-inch  work 
three  9-inch  furrows  have  to  be  ploughed.  Unless  the  ploughmen  are  well 
skilled,  there  is  considerable  likelihood  that  the  rows  will  be  inexact,  and 
therefore  subsequent  working  will  be  less  satisfactory  than  is  desirable. 

The  ridge  system  ensures  a light  and  open  seed-bed,  which  is  an 
excellent  feature  not  always  secured  on  the  flat;  and  the  after-work  is 
lighter;  moreover,  where  it  is  desired  to  place  the  manure  immediately 
under  the  potatoes,  the  conditions  are  most  favourable  for  it.  The  land, 
previously  to  being  ridged,  is  worked  to  a friable  condition,  and  the  two 
ridging  ploughings — the  splitting  and  the  turning  back — further  lighten  it, 
and  ensure  that  the  set  is  lightly  covered  with  soil.  The  ridges  are  made 
at  the  required  distance  apart,  the  sets  are  deposited  in  the  furrow,  and  the 
ridges  are  then  turned  hack  on  to  the  sets.  Some  growers  on  the  ridge 
system  are  in  favour  of  covering  in  the  potatoes  with  a Canterbury  hoe  or 
drag  fork,  instead  of  with  the  moulding  plough.  When  this  is  done,  the 
workmen  make  one  deep  hack  at  the  furrow  and  pull  a portion  over  the 
set,  covering  it  sufficiently  to  keep  it  moist ; then  some  time  after,  when 
the  set  is  shooting,  the  men  are  sent  over  the  field  again  to  pull  down  the 
remainder  of  the  ridge.  In  this  way  weeds  about  the  set  are  smothered 
and  killed,  while  those  on  the  ridge  are  killed  by  being  disturbed;  con- 
sequently hoeing  is  avoided.  Those  who  practice  this  urge  that  they  get 
a stronger  shoot  from  the  tuber  lying  near  to  the  sun  ” ; trampling  by 
horses  is  avoided,  and  hand-hoeing  is  rendered  unnecessary.  It  is  a system 
with  some  good  claims  on  land  much  infested  by  annual  weeds,  and  we 
have  seen  satisfactory  results  from  it.  It  is  not  so  expensive  as  at  first 
sight  it  might  appear,  as  men  working  by  the  piece  take  a stroke  practically 
with  their  stride.  On  the  whole,  however,  there  is  not  sufficient  in  its 
favour  to  recommend  it  in  preference  to  the  ordinary  covering  by  the 
moulding  plough,  followed  at  a suitable  period  by  the  ridge  harrows  and 
general  work  of  cleaning. 

In  the  preparation  of  the  land,  in  respect  to  the  cleaning  and  stirring, 
there  is  nothing  specially  different  to  the  preparation  for  the  root  crop 
either  on  the  flat  or  the  ridge;  the  difference  comes  in  at  the  final 
operation,  which  is  decided  hy  the  fact  that  the  land  is  to  be  ridged  up  or  left 
flat.  Bather  deeper  ploughing  than  that  generally  given  for  the  root  crop 
is  advantageous,  and  the  operations  should  he  directed  to  lightening  of  soil 
and  avoidance  of  consolidating  it.  The  modern  sickle-tine  cultivator  is 
excellently  suited  to  the  work. 

The  question  of  manuring  is  an  important  one.  Manure  is  applied  to 
make  good  the  plant  food  deficiencies  of  the  soil,  consequently  as  soils  differ 
so  widely  in  their  natural  fertility  and  temporary  condition,  there  is  no  one 
manure  applied  in  the  same  quantity  that  will  be  equally  effective  under 
the  varying  conditions  met  with.  For  instance,  a field  to  he  planted  with 
potatoes  may  have  been  cropped  partly  with  corn  which  has  abstracted 
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most  of  the  available  plant  food,  while  the  other  part  may  have  produced 
a heavy  crop  of  swedes  which  was  fed  off  by  sheep  consuming  at  the  same 
time  a considerable  quantity  of  cake : to  manure  these  similarly  for  the 
potato  crop  would  be  absurd.  The  instances  given  provide  a wide  range  of 
difference  in  their  manurial  condition,  but  there  are  many  other  previous 
preparations  which  indicate  that  the  available  food  would  he  widely 
different ; therefore  it  is  necessary  to  bear  these  in  mind  when  arranging 
the  manuring.  We  mention  this  because  one  sees  it  commonly  stated  that 
some  particular  manuring  is  the  best  for  the  potato  crop,  nothing  being 
stated  as  to  whether  it  is  an  application  suited  to  land  temporarily  or 
naturally  poor,  or  to  land  in  a much  richer  condition.  It  is  obvious  that 
the  manuring  should  be  regulated  by  the  condition  of  the  land.  The 
potato  plant  is  very  subject  to  diseases  caused  by  fungi,  and  there  js  no 
doubt  that  plants  healthily  grown,  that  is,  those  grown  where  the  physical 
condition  of  the  land  is  suitable  to  steady  growth,  and  receiving  suitable 
plant  food  in  proper  quantity  and  proportion,  are  better  able  to  resist 
fungus  attack  than  are  those  grown  where  these  conditions  do  not  prevail. 
A marked  deficiency  in  any  one  of  the  four  essential  constituents  of  plant 
food — nitrogen,  phosphoric  acid,  potash,  and  lime — or  an  undue  excess  of 
nitrogenous  manure,  will  not  give  a healthy  growth,  although  there  may  be 
luxurious  growth.  The  first  object  in  manuring  is  to  discover  the  soil 
deficiencies,  and  to  take  steps  to  remedy  them  by  applying  the  deficiency 
in  the  most  effective  and  most  economical  manner,  which  may  often  be 
ruled  by  local  circumstances.  So  far  as  the  mineral  manures,  lime,  potash, 
and  phosphates  are  concerned,  there  is  little  likelihood  of  applying  them 
in  such  excess  as  to  destroy  the  resistive  vigour  desirable.  It  is  not 
infrequently  stated  that  superphosphate  renders  the  soil  excessively  acid ; 
yet  we  know  of  instances  where  for  more  than  twenty  years,  on  land 
carrying  potatoes  with  great  frequency,  half  a ton  of  superphosphate  per 
acre  has  been  applied  on  each  occasion  potatoes  have  been  grown,  while 
the  intervening  crops  have  often  been  dressed  with  superphosphate,  yet 
the  land  shows  no  signs  of  unhealthiness,  and  the  growers  attribute  their 
success  very  largely  to  the  generous  use  of  superphosphate,  which  has  been 
used  with  liberal  dressings  of  farmyard  manure.  Although  not  urging  that 
such  a heavy  dressing  as  10  cwt.  is  necessary,  we  think  that  liberal 
applications  are  more  economical  than  lighter  ones,  especially  as  the 
light  soils  on  which  potatoes  are  most  commonly  grown  are  deficient  in 
phosphates. 

The  soundness  of  the  crop  and  good  quality  of  potatoes  grown  on  good 
chalk  loams  are  indications  of  the  value  of  a sufficiency  of  lime,  while  the 
poorness  in  quality  of  fen  potatoes  is  doubtless  due  in  some  degree  to  the 
want  of  lime.  The  value  of  potash  to  the  potato  crop  is  generally 
recognised,  and  its  application  has  frequently  shown  its  direct  influence 
on  the  quality  and  weight  of  the  crop.  Kainit  has  been  found  to  produce 
a “ clung  ” or  moist  potato  in  several  well-authenticated  instances,  while 
sulphate  of  potash  is  found  to  benefit  the  crop  without  prejudicing  the 
quality ; but  on  land  markedly  deficient  in  potash,  it  is  far  better  to  use 
kainit  than  not  to  use  any  potash  salts.  Land  given  to  clover  sickness  or 
turnip  sickness  has  a deficiency  of  one  or  more  of  the  mineral  manures ; 
land  growing  marigolds,  spurrey,  sorrel,  or  mayweed  in  a marked  degree  is  also 
deficient  in  a similar  manner ; and  when  this  is  indicated  the  actual  deficiency 
should  be  ascertained,  and  the  constituent  lacking  should  be  supplied  with 
exceptional  liberality.  Where  land  in  ordinary  farm  condition  has 
previously  carried  a corn  crop,  it  will  have  been  run  down  in  nitrogen,  and 
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then  nitrogenous  manure  must  be  applied  liberally.  It  is  obvious  that 
those  crops,  such  as  the  first  earlies  and  the  second  earlies,  require  to  have 
their  nitrogenous  manure  in  such  condition  that  it  will  be  available  for 
them  during  the  short  period  in  which  growth  takes  place ; while  the  late 
crops  which  have  an  extended  period  need  not  have  the  manure  in  so 
soluble  a condition  in  the  early  part  of  summer. 

There  is  no  manure  which  is  more  suitable  to  the  growth  of  potatoes 
than  farmyard  manure,  and  on  land  in  really  good  heart,  that  is  without  a 
marked  deficiency  in  any  one  of  the  plant  food  constituents,  it  may  be  a com- 
plete one,  although  it  is  not  very  rich  in  phosphoric  acid,  and  is  decidedly 
deficient  in  lime.  In  practice,  during  the  past  fifteen  years  there  has  been  a 
very  decided  tendency  to  depend  less  upon  farmyard  manure  alone.  Growers 
find  it  is  more  economical  to  use  other  fertilisers  with  it,  but  there  are  few 
growers  who  do  not  prefer  to  employ  some  farmyard  manure.  The 
increasing  difficulty  in  getting  stable  manure  from  large  towns  tends  to 
force  growers  to  depend  less  on  it. 

Any  nitrogen-yielding  substances  in  which  the  nitrogen  is  in  a con- 
venient form  to  be  converted  into  nitric  acid  can  be  usefully  employed,  such 
as  soot,  guano,  malt  combings,  seaweed,  etc.,  and  act  beneficially  on  the 
crop.  In  a 6-ton  crop  it  has  iDeen  estimated  that  there  are  126  lb.  of  ash 
in  the  tubers  and  50  lb.  in  the  haulm,  and  respectively  in  these,  47  lb.  and 
20  lb. ; of  potash,  75  lb.  and  1 lb. ; of  lime,  3 lb.  and  25  lb. ; of  magnesia,  57  lb. 
and  12 -4;  of  phosphoric  acid,  24  lb.  and  27  lb.;  with  others  not  needing 
the  direct  application  of  manure.  Of  course  heavier  crops  contain  more 
in  proportion.  Accepting  the  position  that  land  is  in  fair  agricultural 
condition  after  a corn  crop,  the  following  dressing  meets  the  requirements  for 
an  ordinary  crop : Eotted  farmyard  manure,  10  tons ; sulphate  of  ammonia, 
100  lb.;  nitrate  of  soda,  56  lb. ; bone-meal,  28  lb. ; superphosphate,  300  lb. ; and 
sulphate  of  potash,  100  lb.  The  condition  of  land,  and  the  nature  of  the 
variety,  whether  a light  or  heavy  cropper,  or  an  early  or  late  maturing  one, 
regulate  the  need  for  increasing  or  decreasing  the  quantity ; while  the 
special  deficiency  of  a constituent  of  plant  growth  must  be  met  by  an  extra 
application  of  a manure  which  will  rergedy  it. 

Farmyard  manure  may  be  applied  at  any  time  previously  to  planting. 
In  many  districts,  especially  where  early  maturing  varieties  are  grown,  farm- 
yard manure  is  commonly  applied  in  autumn  or  winter,  despite  the  risk 
of  losing  some  of  the  soluble  parts ; and  growers  affirm  results  warrant  it. 
Unless  manure  is  placed  in  ridges  and  the  tubers  planted  on  it,  it  is  better 
to  let  it  well  intermix  with  the  soil.  Artificial  fertilisers  are  usually  sown 
broadcast,  except  where  the  ridge  system  is  employed,  when  it  is  strewn  up 
the  furrows.  Some  growers  prefer  to  sow  the  quickly  acting  nitrogenous 
manures  on  the  plants  after  they  have  come  up,  and  except  for  blistering 
the  leaf  somewhat,  this  is  not  unwise  on  the  later  varieties,  but  not  so 
effective  on  the  earlier. 

The  method  of  planting  has  been  described.  The  distance  from  row  to 
row  is  from  27  inches  to  30  inches  for  heavy  cropping  varieties ; but  for 
early  varieties  which  do  not  receive  such  a high  moulding  up,  from  20  inches 
to  24  inches  is  all  that  is  allowed  in  many  cases ; the  sets  being  placed  from 
1 foot  to  16  inches  apart.  The  later  varieties  run  greater  risk  from  disease, 
and  from  at  least  27  inches  are  required  to  provide  a sufficiently  thorough 
moulding.  From  12  cwt.  to  16  cwt.  per  acre  of  seed  is  usually  planted. 
The  after-cultivation  is  chiefiy  directed  to  the  cleaning  and  thorough 
stirring  of  the  land,  and  then  to  moulding  up.  Both  on  the  ridge  or  the 
flat,  especially  on  weedy  land,  harrowing  is  beneficial  sometimes  before  and 
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also  when  the  plants  have  come  through  the  ground.  On  the  ridge  the 
saddle-back  harrow  is  most  convenient.  Thorough  and  frequent  stirring 
until  moulding  up  is  necessary  always  does  good.  Many  growers  mould 
up  repeatedly ; beginning  with  a shallow  moulding,  and  gradually  getting 
deeper ; thus  destroying  weeds,  and  also  preventing  the  earth  from  becoming 
caked  on  the  sides  of  the  ridges. 

Harvesting  begins  with  the  early  varieties  long  before  the  crop  has 
matured,  when  they  are  ‘‘  dug  green  ” for  the  early  market.  When  dug  for 
storing  the  skin  should  have  become  firm,  which  is  when  the  haulm  has 
died  down.  When  dug  specially  for  seed  purposes,  less  mature  tubers  are 
now  generally  preferred.  The  best  raising  is  done  by  the  fork  by  skilled 
diggers ; but  a very  large  portion  of  the  crop  is  now  dug  with  the  potato 
raiser.  In  storing,  pits  or  clamps  above  water  level,  and  in  a position  to 
prevent  water  draining  into  them,  should  be  chosen,  and  it  is  customary  to 
dig  out  about  9 inches  of  soil,  and  provide  a level  floor  to  facilitate 
shovelling  when  they  are  removed;  the  dug-out  soil,  together  with  that 
from  a surrounding  gutter,  being  available  for  earthing  up  after  a thick 
layer  of  straw  has  been  laid  over  the  clamp.  At  first  ample  ventilation 
should  be  provided  to  allow  moisture  from  fermentation  to  escape.  Clamps 
should  be  both  water-tight  and  frost-proof  in  winter ; the  climate  and  the 
ordinary  local  intensity  of  the  frost  regulating  the  additional  outside 
covering. 

The  tubers  planted  for  producing  a crop  are  commonly  called  “ seed  ” 
potatoes,  and  ordinarily  they  are  the  tubers  which  will  not  pass  through  a 
sieve  with  1 J inch  mesh,  but  pass  through  a mesh  of  2J  inches ; with  the 
kidney  varieties  a smaller  mesh  of  inch  and  2 inches  or  2^  inches  are  used. 
Where  special  care  is  taken,  the  seed  is  graded  within  narrower  limits,  and 
there  is  a tendency  to  use  larger  ones  than  were  used  some  years  since. 
Large  tubers  and  even  coarse  tubers  are  sometimes  used  for  planting,  but 
these  are  first  cut  so  as  to  produce  sets  equal  in  weight  to  uncut  sets.  To 
prevent  insects  and  certain  forms  of  decay  attacking  the  sets,  it  is  well  to 
sprinkle  the  cut  portion  with  freshly  slaked  lime.  One  eye  is  sufficient  to 
produce  a plant,  but  it  is  usual  to  leave  two  or  three,  so  that  in  the  event 
of  accident  destroying  the  main  shoot  there  may  be  others  to  take  its  place. 
Express  reproduction,  or  the  production  of  a plant  from  every  shoot  in  a 
tuber,  has  been  practised  with  success,  but  it  requires  more  skill  in  its 
manipulation  than  is  ordinarily  accorded  to  it.  When  this  is  done  the  tubers 
are  laid  down  in  a shallow  mixture  of  peat  and  soil,  and  as  the  shoots  grow 
and  form  roots  they  are  taken  from  the  tuber  and  transplanted.  Some 
varieties  are  much  more  successful  under  this  treatment  than  are  others ; 
and  some  varieties  always  suffer  even  when  only  cut.  On  the  whole,  there 
is  rather  greater  certainty  of  growth  from  whole  tubers  than  from  cut  ones, 
even  with  varieties  which  suffer  least  from  cutting. 

There  are  some  hundreds  of  varieties — or  more  accurately  names  given 
to  varieties — grown  in  Great  Britain.  There  is  no  doubt  that  a variety  is 
very  frequently  renamed  many  times,  so  that  there  are  far  fewer  varieties 
than  names.  In  the  wholesale  markets  British-grown  potatoes  are 
sold  under  but  few  names — in  the  London  markets  not  more  than  six 
generic  names  are  used,  all  varieties  being  included  in  one  of  these.  The 
Up-to-Date  is  still  the  most  grown  variety,  hut  how  far  the  reproductions 
from  this,  through  seed,  is  responsible,  cannot  he  estimated,  but  un- 
doubtedly no  inconsiderable  proportion,  the  weaker  old  stocks  being 
replaced  by  the  newer  and  more  vigorous.  The  Evergood  (often  sold  as 
“ Dates  ”)  is  extensively  grown ; on  the  better  soils  the  Eoyal  Kidney  has 
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largely  ousted  the  “ Date  ” varieties,  in  fact  it  has  gained  a very  strong 
place  in  the  potato  acreage.  Of  the  many  variations  of  the  Up-to-Date 
there  is  so  little  difference  that  they  have  become  so  much  confused  that 
though  they  may  be  sold  under  a specific  name  it  is  only  in  exceptional 
circumstances  that  the  purchaser  can  be  confident  that  he  is  securing  a 
specific  strain ; but  they  have  doubtless  been  the  means  of  maintaining  the 
popularity  of  the  Up-to-Date,  which  lost  some  of  its  best  vigour  a few  years 
since,  as  they  acquired  new  vigour  through  the  effects  of  breeding,  the 
stocks  being  raised  from  seed.  In  the  seasons  1902-3-4  new  varieties  of 
potatoes  realised  most  extraordinary  prices,  the  Eldorado  making  £150 
per  lb.  because  the  Up-to-Date  had  shown  a tendency  to  disease,  and 
because  the  Northern  Star  developed  by  Mr.  Findlay,  who  also  developed 
the  Up-to-Date  and  Eldorado,  promised  great  results,  and  the  Eldorado 
appeared  likely  to  equal  or  excel  it,  and  thus  oust  the  Up-to-Date.  The 
extraordinary  vigour  of  the  Northern  Star  has  not  yet  left  it,  and  it  is  still 
excessive,  but  as  it  tones  down  the  quality  of  the  tuber  improves,  and  a 
reaction  after  the  disappointment  of  speculators  has  set  in,  so  that  it  is 
being  increasingly  grown.  The  same  may  be  said  of  the  Eldorado,  for  there 
seems  little  doubt  that  the  express  ” treatment  to  which  these  varieties 
were  subjected,  weakened  the  stocks  thus  dealt  with,  and  prejudiced  those 
which  were  more  normally  treated,  and  the  lesser  tendency  to  disease  is 
being  appreciated.  It  is,  however,  essential  that  growers  in  southern 
districts  should  change  their  seed  frequently,  as  their  one  weakness  is  an 
aptitude  to  take  the  curl.  This  characteristic  is  common  to  all  thin  leaved 
varieties,  and  must  be  observed.  The  excitement  caused  by  the  high  prices 
just  mentioned  had  a stimulating  effect  on  the  study  of  the  best  methods  of 
developing  and  cultivating  potatoes.  Previously  this  crop  had  been  much 
neglected,  but  agricultural  colleges  and  other  public  bodies  and  some 
private  individuals  and  seed-growing  firms  have  been  very  active  in  prose- 
cuting inquiries  on  many  points,  practical  and  scientific,  relating  to  the 
potato,  and  a fund  of  valuable  knowledge  has  been  acquired  and  diffused, 
Messrs.  Sutton  of  Eeading,  in  1906,  may  be  specially  mentioned  for  their 
exhaustive  trials,  which  throw  fresh  light  on  many  points ; while 
Cambridge  University,  under  Professor  Middleton’s  guidance,  at  the  instance 
of  the  National  Potato  Society,  solved  many  problems  of  direct  value  to 
growers.  In  spite  of  all  the  interest  shown,  the  difficulty  of  finding  potatoes 
with  the  marked  vigour  and  value  of  varieties  which  have  come  into  almost 
universal  use  in  the  past,  such  as  Sutton’s  Magnum  Bonum  and  Findlay’s 
Bruce,  Up-to-date,  British  Queen,  etc.,  remains  ; although  the  Evergood  and 
Eoyal  Kidney  hold  a strong  position,  pending  the  introduction  of  one  of  the 
marked  epoch-makers  like  the  Magnum  Bonum  and  Up-to-Date. 

Among  the  early  and  second  early  varieties  there  are  some  of  special 
merit,  such  as  Sharpe’s  Express,  the  Midlothian  Early,  Sir  John  Llewellyn, 
Sutton’s  Epicure,  and  Findlay’s  Langholme  Model;  while  some  of  those 
popular  in  a comparatively  recent  past,  such  as  those  of  the  Snowdrop  type. 
Early  Eose  type.  Ash-leaf  type  (except  Myatt’s  for  special  purposes),  have 
declined  in  favour. 

The  use  of  spraying  with  sulphate  of  copper  solutions  to  preveut 
fungus  diseases  has  greatly  extended,  and  it  is  interesting  to  know  that 
Messrs.  Dennis  of  Kir  ton,  whose  yearly  growth  of  potatoes  reaches  1500 
acres,  always  spray  the  whole  of  their  crops  two  or  three  times  as  occasion 
demands.  This  is  done  mainly  to  prevent  the  development  of  the  potato 
disease  Phyto]phthora  infestans,  though  it  acts  beneficially  in  checking 
other  fungus  pests.  Owing  to  the  importation  of  potatoes  from  so  many 
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countries,  the  potato  crop  has  been  rendered  subject  to  many  diseases. 
One  of  the  most  serious  of  the  later  introductions  is  the  black  scab 
{CEdomyces  leproides),  not  Chrysophlyctis  endobiotica,  as  was  until  recently 
supposed.  It  is  highly  important  to  keep  it  from  the  farm,  as  it  also  affects 
other  crops,  such  as  mangel,  corrots,  etc.  The  seriousness  of  the  spread  of 
this  disease  is  shown  by  the  fact  that  it  has  been  specially  scheduled 
as  a disease,  the  presence  of  which  must  at  once  be  reported  to  the 
Board  of  Agriculture,  who  undertake  endeavours  to  restrict  its  develop- 
ment. 

The  curl  {see  Curl)  is  specially  dangerous  on  light  soils  and  in  hot 
districts.  Scab  on  potatoes  takes  two  forms,  Sorasporium  scabies^  which 
does  not  injure  beyond  spoiling  the  appearance  of  the  tuber,  and  the 
Oospora  scabies,  or  American  potato  scab,  which  is  more  injurious,  and  shows 
as  a delicate  greyish  mould  when  the  tubers  are  first  dug,  and  forms  rough 
patches.  Immersion  in  a solution  of  half  a pint  of  formalin  in  15 
gallons  of  water  for  two  hours  destroys  it.  The  potato  is  subject  to  attack 
by  Sclerotinia  sclerotiorum,  in  which  the  fungus  develops  in  the  stem  and 
leaves,  causing  them  to  die.  So  far  nothing  beyond  burning  the  haulm  of 
diseased  plants  as  a means  of  destroying  the  fungus  has  been  done  to  keep 
this  disease  in  check,  as  no  treatment  to  the  growing  crop  has  been  effectual. 
A bacterial  disease  {Bacillus  solanacearum)  has  proved  injurious  to  the 
potato ; the  fungus,  passing  down  the  stem  and  into  the  tubers,  causes  a 
brown  or  black  rot.  It  has  been  met  with  chiefly  in  Ireland,  and  is  little 
known  in  Great  Britain.  Many  insects  are  injurious  to  potatoes,  the  wire- 
worm  and  several  surface  grubs  causing  serious  injury  at  times.  The 
Colorado  beetle,  so  injurious  in  America,  has  not  established  itself  in  Great 
Britain  sufficiently  to  reproduce  itself,  and  is  little  to  be  feared,  and  the 
fact  that  its  presence  must  be  reported  to  the  Board  of  Agriculture 
immediately  after  its  recognition  will  ensure  its  extermination,  as  it  has 
done  on  the  occasions  when  it  has  been  introduced.  Other  insects  are 
rarely  sufficiently  injurious  to  give  occasion  for  their  destruction. 


Poultry. — The  poultry  industry  in  this  country  has  been  more  or 
less  governed  by  the  sporting-like  fancy  of  breeders,  who  have  devoted 
considerable  skill,  time,  and  money  to  the  perfection  of  artistic  points  in 
the  pure  breeds.  With  but  one  or  two  exceptions,  the  whole  of  the  native 
or  older  breeds  known  to  this  country  have  no  claim  to  utilitarian  properties. 
The  Spanish,  for  example,  were  bred  entirely  for  the  quantity  of  kid- like 
material  furnished  on  the  face  and  ears,  and  the  symmetry  of  the  comb, 
with  the  inevitable  result  that  they  have  practically  disappeared  from  the 
poultry  yard  as  well  as  from  the  exhibition  pen.  On  the  other  hand,  the 
English  Dorking  maintains  its  position  as  faithfully  as  ever ; it  is  still  the 
first  of  table  fowls,  not  only  in  the  British  Islands,  but  throughout  the 
world,  and  employed  for  crossing  upon  almost  any  breed  or  mongrel;  its 
influence  is  exerted  in  the  direction  of  food  production ; it  is,  indeed,  to  the 
poultry  yard  what  the  Shorthorn  is  to  cattle.  For  a period  of  fifty  years, 
until  the  recent  establishment  of  the  Utilitarian  Poultry  Club  and  the 
National  Poultry  Organisation  Society,  fancy  poultry  ruled.  There  were, 
as  there  still  are,  exhibitions  in  all  parts  of  the  country,  especially  in 
Lancashire  and  Yorkshire,  where  almost  every  little  town  held  its  annual 
gala. 

Until  of  recent  date,  the  varieties  chiefly  exhibited  were  largely  con- 
fined to  the  Dorkings  and  the  breeds  of  Game,  the  Spanish,  the  Minorca, 
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the  Andalusian,  the  last  three  being  of  similar  form  and  type,  and  remark- 
able as  the  producers  of  large  eggs ; the  Hamburgs  in  five  varieties,  some 
of  which  were  described  as  everyday  layers;  the  Polish,  which  have  no 
useful  properties  whatever ; the  Asiatic  breeds,  known  as  the  Brahma,  the 
Cochin  and  the  Langshan,  the  Malay  and  the  Indian  Game,  all  introductions 
from  the  East  many  years  ago ; the  Scotch  Greys  and  certain  smaller 
ornamental  varieties,  which  include  the  Sultan  and  the  Silky ; and  lastly 
the  Houdan,  Crevecoeur,  and  the  Fl^che,  all  largely  bred  in  England, 
although  primarily  produced  in  France.  During  the  last  thirty  years, 
however,  this  list  has  been  increased  by  the  introduction  of  American 
breeds  known  as  the  Plymouth  Eock,  which  was  introduced  by  the  writer ; 
the  Leghorn,  which  originally  came  from  Italy,  reaching  us  through 
American  breeders;  the  Wyandotte,  which  is  now  produced  in  England 


in  numerous  varieties;  and  the  Orpington,  an  English  breed  manufac- 
tured on  the  basis  of  the  Lincoln  Buff. 

Intrinsically  speaking,  the  vast  majority  of  these  fowls,  whether  male 
or  female,  are  not  of  greater  value  than  5s.  a head,  and  yet  a pair  were 
recently  exported  from  America  to  Europe  which  were  insured  to  the  value 
of  $2000.  In  the  past,  many  English  birds,  especially  among  the  breeds 
of  Game,  have  changed  hands  at  £100  per  head,  while  leading  birds  at  the 
larger  exhibitions  are  constantly  sold  under  the  hammer  at  from  £20  to 
£50,  and  sometimes  more.  This  introduction  is  essential  in  order  that 
the  reader  may  be  able  to  understand  that  there  is  something  behind  the 
mere  table  fowl  which  has  no  influence  upon  its  meat  either  in  quality 
or  quantity,  except  so  far  as  relates  to  two  or  three  of  the  most  important 
varieties,  which  include  the  Dorking  and  the  Indian  Game. 

Breed  has  followed  breed,  and  points  of  beauty  have  been  improved  by 
the  amateur  and  professional  breeder,  whether  as  regards  the  colour  and 
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marking  of  its  plumage,  tlie  colour  of  its  ears,  feet,  beak,  and  eye,  the  form 
of  its  comb  and  ear,  the  abundance  of  its  plumage  or  its  general  symmetry 
and  size;  but  the  object  of  the  Utilitarian  Poultry  Club  is  to  work  in  an 
entirely  different  direction.  These  birds,  like  quadrupeds  produced  by  the 
farmer,  are  intended  for  a purpose,  the  production  of  food  for  man,  whether 
it  be  eggs  or  meat.  The  club  in  question  have  taken  up  one  only  of  these 
departments — egg  production — and  by  the  aid  of  what  is  known  as  “ trap  ” 
nests — to  which  reference  will  be  made  further  on — a process  of  selection 
is  going  on  throughout  the  country,  by  means  of  which  the  number  of  eggs 
produced  per  hen  is  practically  doubled,  while  in  some  instances,  especially 
in  the  yearly  competitions  which  occur,  particular  hens  have  reached  from 
220  to  240  eggs  against  an  average  of  some  80  eggs  per  hen,  which  is  the 
approximate  average  in  this  country.  In  spite  of  the  new  movement,  the 
poultry  fancier,  as  he  is  termed,  still  continues  to  breed  for  points,  in  other 


Indian  Game. 

words,  for  beauty  in  plumage,  form,  and  other  features,  with  the  result  that 
there  is  no  increase,  but  rather  a decrease,  in  egg  production  among  the 
poultry  bred  as  exhibition  stock,  with  but  the  least  improvement  in  quality 
or  quantity  of  flesh.  The  real  object  of  a breeder  should,  on  the 
contrary,  be  to  strive  for  these  utilitarian  points,  and  to  obtain  abundance 
of  eggs  and  perfect  chickens  for  the  table  at  the  earliest  possible 
period  upon  the  smallest  quantity  of  food,  or  food  provided  at  the  smallest 
cost. 

We  have  referred  to  the  older,  as  to  the  comparatively  new,  varieties 
of  poultry,  but  we  have  not  as  yet  defined  the  difference  between  the  whole, 
dividing,  as  it  were,  the  useful  from  the  fancy  birds  which  do  not  count  in 
the  kitchen.  The  best  layers  of  to-day,  if  we  may  judge  by  the  results  of 
the  various  competitions,  are  the  white  Wyandottes,  the  Orpingtons,  the 
Plymouth  Eocks,  and  the  white  Leghorns.  The  results  which  are  obtained 


POULTRY 


327 


by  the  employment  of  these  birds  is  chiefly  owing  to  the  fact  that  they  are 
new  productions.  In  producing  meat,  whether  beef,  mutton,  or  pork,  the 


Orpingtons. 


farmer  almost  invariably  uses  for  his  purpose  a male  of  a pure  breed,  and 
a well-selected  one;  and  so  it  is  with  poultry;  if  crossing  is  continued  year 


I 


Silver-spangled  Hamburg. 


after  year  with  one  object  in  view,  that  object  is  achieved  whether  it  be 
fixity  of  type  or  prolificacy,  but  the  influence  exerted  by  a cross  for  the 
purpose  of  fixing  a new  breed  is  simultaneously  accompanied  by  a stronger 
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constitution  and  a larger  production  of  eggs  and  meat.  Thus  it  is  that  the 
breeds  we  have  mentioned  are  not  only  breeds  which  are  fixed  by  repeated 
crossing,  but  breeds  which  are  productive  or  prolific  as  compared  with  the 
varieties  of  poultry  of  the  past,  which  have  so  long  been  bred  for  fancy 
points.  Our  old  English  breeds  are  in  some  cases  the  best  for  meat, 
especially  the  Dorking  and  the  Game,  but  we  have  now  few  varieties 
which  can  be  regarded  as  highly  prolific  layers.  Some  thirty  years  ago 
there  was  nothing  equal  to  the  Hamburg  and  the  Minorca,  but  long  and 
continued  breeding  for  fancy  points  has  destroyed  the  productive  power 
of  both. 

As  already  mentioned,  the  average  number  of  eggs  laid  by  British 
poultry,  and  the  fact  applies  equally  to  America,  is  about  80  per  annum,  but 
it  is  doubtful  whether  the  best  laying  breeds  produce  in  any  case  a much 
larger  average.  Perhaps  we  may  venture  to  place  some  figures  representing 


Old  English  Game. 


the  average  number  of  eggs  laid  by"the  best  strains  of  the  leading  breeds, 
and  this  would  be  represented  by  120.  Among  the  varieties  which  lay 
less  than  100  we  should  place  the  Cochin  and  the  Brahma  (Asiatics),  the 
Crevecoeur,  and  the  Fleche  among  French  breeds,  all  the  varieties  of 
Dorking  and  English  Game,  whether  of  the  old  or  of  the  modern  type,  and 
the  Spanish.  Among  the  breeds  which  have  no  title  to  utility  are  the 
Polish,  Sultans  and  Silkies,  the  Malays  and  the  Azeels,  and  these  may 
perhaps  vary  from  50  to  80  eggs  apiece.  A dozen  eggs  laid  by  those 
varieties  which  lay  the  largest,  weigh,  in  the  case  of  the  Eleche,  the 
Crevecoeur,  the  Bresse,  and  the  Spanish,  something  like  30  oz.,  while  the 
greatest  weights  for  cockerels  intended  for  the  table  are  gained  by  the 
Dorkings  and  the  Asiatic  breeds.  In  addition  to  the  varieties  already 
mentioned  are  the  following,  the  three  first  of  which  may  be  regarded  as 
curios,  and  as  such  they  are  bred  only  for  the  purpose  of  exhibition.  The 
last  six  named  have  useful  properties  as  layers,  and  the  last  three  of  all  as 
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table  fowls,  especially  in  the  case  of  the  Bresse  and  the  Paverolle,  although 
they  do  not  attain  large  weights  : — 


Rumpless  Fowl. 
Naked  Neck. 
Yokohama. 

Red  Cap. 
Campine,  Belgian. 


Dumpy  . 

Scotch  Grey  J 
Faverolle|j 


Bresse 


1 French. 


I have  been  favoured  by  Mr.  Verrey,  a well-known  man  in  the  poultry 
world,  with  the  following  Egg  Record  for  February,  March,  April,  May, 
and  June : — 


Langshaus  . 

. (5  hens) 

. 156  eggs. 

Barred  Plymonth  Rocks 

. (6  hens) 

. 194  „ 

Buff  Orpingtons 

. (4  hens) 

. 177  „ 

Brown  Leghorns 

. (6  hens) 

. . 235  „ 

Diickwing  Leghorns  . 

. (6  hens) 

. . 252  „ 

White  Leghorns 

. (5  hens  till  10th  May) 

. . 134  „ 

N.B. — Several  of  the  Langshans,  Rock,  and  Orpington  hens  became 
broody  in  April,  May,  and  June.  As  Mr.  Yerrey’s  birds  are  good,  the 
figures  afford  some  idea  of  the  laying  powers  of  poultry  of  good  quality. 


Bantams. 


Sehrights,  gold  and  silver. 

Pekin,  or  Bantam  Cochin  (Chinese). 
Brahmas. 

Booted. 

Scotch  Grey. 

Spanish. 


Malays. 

Game. 

Black  Rose  Comb. 
White  Rose  Comb. 
Japanese. 

Nankins. 


Here  it  may  be  mentioned  that  a large  proportion  of  the  pure  bred 
varieties  are  non-sitters,  although  there  are  occasional  exceptions.  These 
include  the  whole  of  the  French  breeds,  the  Faverolles  excepted,  the  whole 
of  the  Mediterranean  breeds,  which  include  the  Spanish,  Minorcas,  Anda- 
lusians, Leghorns,  and  Anconas,  together  with  the  Campine,  the  Polish,  and 
the  Sultan.  Most  of  the  breeds  are  shown  in  different  varieties,  especially 
with  regard  to  colour  and  marking ; these  are  as  follows  : — Dorking — four 
varieties,  grey,  silver  grey,  cuckoo,  and  white ; modern  Game,  Black  Reds, 
Brown  Reds,  Duckwings,  Piles  or  Pied,  Blacks,  Brassy  Winged,  red  and 
silver  Wheaten,  Duns,  Tassels,  and  Birchins.  The  points,  which  include 
the  plumage,  its  marking  and  its  colour,  and  every  feature  of  the  body  of 
the  fowl,  have  been  fixed  by  judges  and  breeders  and  regarded  as  a standard 
of  excellence  which  forms  a little  volume  of  itself.  There  is,  however,  no 
better  way  of  learning  the  points  of  a fowl  or  indeed  of  stock  of  any  kind, 
than  the  attendance  at  poultry  shows  from  time  to  time,  and  especially 
exhibiting  specimens  of  one’s  own  side  by  side  with  the  winners  of  prizes. 
In  this  way  it  is  possible  to  make  a comparison  and  to  learn  the  excellent 
points  of  the  winners  as  well  as  the  inferior  points  of  the  losers.  In 
breeding  poultry  for  the  table  or  for  egg  production,  it  is  essential  to 
recognise  and  to  follow  certain  leading  methods  if  success  is  to  be  achieved. 
For  table  purposes  large  numbers  of  experiments  have  been  made  by 
crossing  birds  of  a variety  of  breeds,  by  fattening  on  artificial  foods  for 
from  two  to  three  weeks,  and  by  estimation  of  the  cost  of  the  food  consumed 
and  the  increased  weight  of  the  fatted  bird.  Flavour  and  quality  are 
matters  which  are  also  concerned  in  this  question.  In  breeding  for  the 
table  nothing  better  can  be  done  than  to  use  the  Dorking  and  the  Indian 
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or  Old  English  Game,  and  yet  good  work  is  achieved  by  using  the  Orpington, 
the  Plymouth  Eock,  or  the  Wyandotte  for  crossing. 


Langsliaii. 


One  of  the  most  useful  suggestions  we  can  make  to  those  who  like 
poultry  of  a uniform  colour,  size,  and  type  which  are  also  good  layers  and 


producers  of  good  mmat,  is  to  obtain  crosses  between  two  of  the  following 
varieties,  all  of  which  are  black : The  Langshan,  which  carries  large  size 
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and  whiteness  of  skin,  the  Black  Orpington,  and  the  FEche,  a French  fowl 
of  singular  quality  of  flesh,  but  in  its  pure  condition  somewhat  delicate  in 
our  English  climate ; yet  the  hens  are  large  and  square  and  easily  adapted 
to  the  end  we  have  in  view,  the  size  and  whiteness  of  their  ears  especially 
adapt  them  for  crossing  with  the  Black  Minorca  or  the  Black  Hamburg, 
which,  although  a smaller  variety,  is  strikingly  handsome.  A similar  attempt 
may  be  made  to  produce  layers  of  the  highest  type  by  crossing  two  of  these 
particular  breeds,  and  selecting,  by  the  aid  of  the  trap  nest,  the  best  laying 
hens  from  year  to  year  and  retaining  them  for  breeding.  Unless  we  select 
the  white  varieties  of  poultry,  which  are  not  so  numerous  if  we  pay  regard 
to  quality,  there  are  no  other  breeds  which  lend  themselves  so  distinctly 
to'our  purpose,  for  the  simple  reason  that  they  are  coloured  and  marked 
in  a variety  of  ways,  and  look  uncommonly  like  mongrels  when  they  have 


Brown  Leghorn. 


been  crossed.  Among  the  best  white  sub-varieties  of  poultry  are  the 
Leghorn,  the  Minorca,  the  Orpington,  the  Wyandotte,  and  the  Plymouth 
Eock;  there  are  also  White  Cochins  and  White  Game,  but  we  should 
regard  neither  as  suitable  for  either  meat  or  egg  production. 

In  feeding  for  the  table,  the  birds  should  be  such  as  grow  rapidly  and 
are  fit  for  the  fattening  pen  in  fifteen  to  sixteen  weeks.  In  breeding  for 
the  production  of  eggs,  it  may  also  be  remarked  that  early  maturity  is  an 
important  point,  and  consequently  early  hatching  in  the  year.  There  are 
some  varieties  which,  having  been  early  hatched  and  fed  with  the  greatest 
care,  commence  to  lay  during  their  first  summer,  early  in  July,  for  example, 
and  these  are  most  prolific,  for  they  continue  with  but  few  intermissions 
until  the  following  spring,  when  they  take  a rest  before  making  a new 
commencement.  If,  however,  we  attempt  to  combine  the  capacity  of  laying 
with  exhibition  points,  we  shall  fail,  for  so  long  as  points  must  be  ensured 
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so  long  will  it  be  impossible  to  make  selections  from  among  the  best 
layers. 

The  breeder  should  remember  that  the  size  of  the  egg  depends  in  a 
large  measure  upon  the  size  of  the  breed,  although  it  is  not  an  invariable 
custom  for  hens  of  large  size,  such  as  the  Cochin  or  the  Brahma,  to  lay 
large  eggs.  The  small  breeds — with  perhaps  one  exception,  the  Leghorn — 
invariably  lay  small  eggs.  It  is,  therefore,  not  the  number  of  eggs  which 
we  desire  to  obtain,  but  the  weight,  and  if  a hen  lays  100  eggs  weighing 
on  the  average  2J  oz.,like  the  Fleche,  the  result  is  better  than  150  eggs  laid 
by  the  Hamburg  weighing  1-|-  oz.  each. 

The  following  figures  represent  the  composition  of  the  egg  as 
determined  by  the  chemists  at  the  experiment  station  at  Geneva,  in  the 
State  of  New  York,  to  which  the  writer  had  the  pleasure  of  paying  a visit 
some  years  ago  : — 

Twenty-nine  eggs  analysed  : — 

(Eatio  in  feed  of  albuminoids  to  carbohydrates,  as  1 to  7*27 ; ratio  of 
ash  to  total  dry  food,  as  1 to  51 -2.) 

AVater.  Fat.  Albuminoids.  Ash.  Total  Solids. 

Average  . . 72‘83  11-06  13-36  *87  27-17 

Eleven  eggs  analysed : — 

(Eatio  in  feed  of  albuminoids  to  carbohydrates,  as  1 to  3'81 ; ratio  of 
ash  to  total  dry  food,  as  1 to  27.) 

Water.  Fat.  Albuminoids.  Ash.  Total  Solids. 

Average  . . 75-22  9-28  12-78  1*45  24-79 

Twenty-two  eggs  analysed  : — 

(Eatio  in  feed  of  albuminoids  to  carbohydrates,  as  1 to  7’24;  ratio  of 
ash  to  total  dry  food,  as  1 to  51T.) 

Water.  Fat.  Albuminoids.  Ash.  Total  Solids. 

Average  . . 74-27  9-94  12*79  *74  25‘73 

In  this  experiment  the  birds  were  fed  upon  different  mixtures  of  food, 
in  order  to  ascertain  which  yielded  the  best  result;  albuminoids,  or 
flesh-formers,  as  albumen,  fibrin,  gluten,  and  casein,  being  allotted  in 
different  proportions  to  the  carbohydrates,  or  heat-givers  and  fat-formers,  as 
starch,  sugar,  oil,  and  fat.  No  eggs  were  analysed  until  the  feeding  had 
been  continued  for  three  months. 


The  Average  per  Fowl  was 


Pen. 

Proportion  of  Albumi- 
noids to  Carbohydrates 
in  Feed. 

Number  of  Eggs. 

Average  Weight 
of  One  Egg  in 
Grammes. 

1 

1 : 3-7 

12-50 

j 55-01 

2 

! 1 : 7-27 

33-75 

55-67 

3 

1 : 3-8 

12-25 

j 53-70 

4 

; 1 : 7-24 

41-42 

1 52-89 

A large  proportion  of  starchy  or  fatty  foods,  such  as  maize,  appears, 
therefore,  to  be  the  most  favourable  to  egg  production. 
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Specific  Gkavity  of  the  Egg. 


No.  1.  Average  of  forty  eggs 

1088 

,,  2.  ,,  twenty- four  eggs  . 

1086 

,,  3.  ,,  eleven  eggs  . 

1095 

,,  4.  ,,  thirty-four  eggs 

Brown-shelled  eggs  .... 

1091 

1087 

White-shelled  eggs  .... 

1092 

Per  Cent,  of  Shell  in 

No.  1.  Average  of  forty  eggs 

Fresh  Eggs. 

9*98 

,,  2.  ,,  forty-three  eggs 

9-95 

,,  3.  ,,  twenty-one  eggs  . 

10-78 

,,  4.  ,,  fifty  eggs 

Brown-shelled  eggs  .... 

10-86 

9-96 

White-shelled  eggs  .... 

10-82 

Peoportions  of  White  and  Yolk  (Shell  Free). 


White  per  cent. 

Yolk  per  cent. 

Forty  eggs  average 

63-95 

36-05 

Forty-three  eggs  average 

65-21 

34-79 

Twenty-one  eggs  ,, 

65-33 

34-67 

Fifty  eggs  ,,  . . 

62-38 

37-62 

Average  ..... 

64-22 

35-78 

Loss  OF  Weight  in  Eggs  exposed  to  the  Air. 


Average  of  169  eggs 


Fresh 

Weight. 

54-4 


Per  cent. 
Loss  in  10 
Days. 
1-60 


Per  cent. 
Loss  in  20 
Days. 
3-16 


Per  cent. 
Loss  in  30 
Days. 
5-00 


In  the  past  various  methods  have  been  practised  for  preserving  eggs, 
and  for  many  years  in  succession  prizes  have  been  awarded  at  the 
Birmingham  Cattle  Show  in  December  for  the  best  collection  of  eggs  which 
has  been  preserved  for  a given  period.  Eggs  are  sometimes  preserved  in 
bran  or  salt,  while  in  other  cases  mysterious  mixtures  are  employed.  Mr. 
Tegetmeier,  the  oldest  expert  in  the  country  and  still  living,  as  we  write, 
has  recommended  56  lb.  of  lime  in  lumps,  on  which  2 gallons  of  boiling 
water  are  poured.  When  cold,  12  gallons  of  cold  water  are  added,  together 
with  7 lb.  of  salt ; the  mixture  is  then  poured  over  the  eggs  to  be  preserved, 
leaving  them  quite  covered,  but  omitting  the  sediment  that  settles  in  the 
bottom  of  the  pan  in  which  the  lime  is  first  mixed.  At  the  end  of  a week  a 
film  should  cover  the  surface  of  the  mixture,  but  if  this  is  not  present  a little 
more  lime  should  be  added.  The  vessel  employed  should  be  made  of  earthen- 
ware, and  should  stand  in  a cool  place  and  not  be  moved.  It  is  essential  to 
add  that  if  success  is  to  be  achieved  fresh  eggs  should  be  used.  Lastly, 
we  have  the  material  known  as  waterglass,  or  silicate  of  soda;  this 
material  preserves  eggs  to  perfection,  and  at  very  little  cost.  It  can 
be  purchased  of  almost  any  chemist,  with  full  instructions  for  its  use  on 
the  packet. 

In  the  breeding  of  poultry  for  exhibition,  as  for  the  table,  the  most 
perfect  specimens  should  be  selected,  and  those  of  the  most  perfect  breeds 
or  strains.  Live  stock  of  the  highest  type,  the  result  of  the  breeder’s  art, 
are  the  product  of  parents  which  as  far  as  it  is  possible  to  obtain  them  are 
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very  near  perfection.  If  we  would  produce  a perfect  Dorking  we  must 
look  both  to  form  and  feather  as  well  as  to  size,  which  is  perhaps  the 
most  important  feature  of  the  breed.  The  colour  and  formation  of  the 
feather,  like  the  comb  and  the  feet,  are  always  characteristic,  but  happily 
for  the  Dorking — and  we  speak  of  the  chief  variety — ^judges  in  competitions 
have  never  required  the  colour  of  the  feather  to  be  perfect ; they  recognise 
the  Dorking  as  a table  fowl,  and  so  long  as  its  legs  and  feet  are  white,  its 
comb  and  plumage  presentable,  size  and  form  decide  the  question.  But 
this  is  perhaps  the  only  case  where  such  allowances  are  made.  In  all 
other  breeds  intended  for  prize  winning  the  judges  look  to  every  point  from 
the  standard  of  perfection,  and  in  order  to  obtain  those  points  the  best 
material  must  be  used  for  breeding.  And  so  it  is  with  table  fowls ; the 
breeder  must  select  the  best  he  can  find  from  the  point  of  view  of  form,  size, 
and  quality. 

There  is,  however,  an  important  feature  in  breeding  for  the  show  pen. 


Light  Brahma. 


for  in  a few  instances  birds  which  are  supposed  to  match  when  mated  for 
exhibition  are  bred  from  parents  of  a somewhat  different  type,  and  we 
refer  especially  to  the  Silver-pencilled  Hamburg.  The  pencilling  of  the 
hen  is  obtained  by  mating  the  male  bird  which  is  similarly  pencilled  with 
an  exhibition  hen ; on  the  other  hand,  the  exhibition  cock,  which  is  white 
with  a black  tail  edged  with  white,  is  produced  by  mating  a male  bird  like 
himself  with  a hen  which  has  been  similarly  bred.  The  Brahmas,  like  the 
Cochins  of  to-day,  are  entirely  different  birds  from  those  which  were  first 
brought  to  England  nearly  fifty  years  ago ; their  type,  colour,  and  marking 
have  been  moulded  by  the  breeder  and  solely  upon  the  principle  of 
selection.  On  the  other  hand,  the  modern  breeds  hailing  from  America, 
and  we  refer  especially  to  the  Wyandotte,  the  Plymouth  Rock  and  the 
Leghorn,  the  two  first  in  particular  are  varieties  which  have  been  made 
what  they  are  by  crossing  breeds  together  and  fixing  a common  type. 
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The  process  of  fattening  poultry  on  the  French  system,  which  is  now 
largely  adopted  in  this  country,  results  in  greatly  increasing  the  weight 
of  the  birds  in  from  two  to  three  weeks.  The  home  of  English  poultry 
fattening  is  in  Sussex,  and  it  may  be  surprising  to  learn  that  in  a single 
year  which  has  been  recorded  no  less  than  310  tons  were  shipped  from  one 
district  alone  in  the  months  of  September  and  October.  Mr.  Edward 
Brown  has  published  some  results  supplied  him  by  a well-known  feeder, 
in  which  he  showed  the  increase  in  weight  by  fattening  twenty-four  birds,  of 
which  fifteen  were  pullets.  After  they  had  been  killed  and  plucked  they  had 
increased  by  57 J lb.,  the  greatest  gain  of  all  being  just  below  3 lb.  in  the  case 
of  a cross-bred  pullet.  The  birds  were  fed  during  a period  of  twenty-eight 
days;  they  gained  in  the  first  week  11 J lb.,  in  the  second  32|  lb.,  and  in 
the  third  week  8 lb.  14  oz. ; in  the  last  week,  which  was  practically  super- 
fluous, the  gain  was  very  slight.  The  second  week,  therefore,  is  the  period 


Plymouth  Rocks. 


during  which  the  greatest  gain  was  made,  the  average  gain  per  bird  being 
2 lb.  6 oz.  It  is  well  understood  by  those  who  keep  poultry  for  the  table, 
that,  as  we  have  already  shown,  much  depends  upon  the  breed  or  the 
cross.  We  may  take  another  example  from  Mr.  Brown,  who  is  the 
secretary  of  the  National  Poultry  Organisation  Society.  He  points  out,  in 
a work  on  poultry  fattening,  that  six  Houdan-Indian  Game  fowls  averaged 
a gain  of  2 lb.  10  ozr,  that  six  Indian  Game-Dorkings  averaged  2 lb.  6 oz., 
Plymouth  Eocks  2 lb.  4^  oz.,  and  Plymouth  Eock-Dorkings  2 lb.  4 oz. 
The  best  foods  for  the  purpose  are  the  ground  oats  of  Sussex,  the  finest 
middlings,  and  rich  barley  meal,  mixed  with  milk  which  has  not  been 
skimmed  and  to  which  a little  fat  is  added ; this  may  be  obtained  from  the 
butcher  in  the  form  of  suet,  chopped  very  fine,  and  mixed  with  the  meal, 
which  is  placed  before  the  birds  in  a metal  tray  which  is  cleaned  after 
every  meal.  The  birds  should  stand  in  clean  pens  under  shelter  with 
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plenty  of  air  ; the  floors  may  be  made  either  open  that  the  droppings  may  fall 
through,  or  close  and  sanded  after  every  meal-time.  This  plan  we  have 
seen  carried  out  with  advantage  on  the  poultry  farm  of  the  Duke  of 
Brunswick.  Each  lot  of  birds  is  provided  with  two  pens,  a sliding  door 
dividing  them,  so  that  as  every  meal  is  ready  the  door  is  opened  and  they 
pass  into  a perfectly  clean  pen  with  the  food  before  them. 

A hint  may  be  obtained  from  Sir  Walter  Palmer,  who  runs  a poultry 
farm  not  far  from  Reading,  and  to  which  we  once  paid  a visit.  The  work 
is  conducted  with  the  greatest  care,  and  observations  are  regularly  made. 
Some  time  ago  Sir  Walter  published  the  system  of  feeding  adopted  by  his 
manager.  It  consisted  of  the  following  foods,  with  their  proportions : — 
1 lb.  each  of  pea-meal,  cracked  maize,  potatoes,  and  meat ; 3 lb.  of  biscuit 
meal,  and  2 lb.  of  swedes,  the  whole  costing  5d.  The  144  oz.  involved 
in  this  quantity  provide  about  2 oz.  each  for  70  hens,  which  were  kept  in 
pens,  for  a single  day.  In  the  afternoon  10  lb.  of  good  oats  or  wheat  were 
supplied  upon  the  grass  or  scattered  on  the  straw.  The  meat  food  is  found 
to  be  essential  by  many  of  our  breeders,  and  it  costs  about  a Jd.  a pound 
when  obtained  from  the  knacker  by  the  carcass  or  in  joints  of  useful  size. 
Meat  is  especially  important  in  the  winter  when  poultry  at  large  fail  to 
find  sufficient  insect  life,  which  abounds  in  the  fields  in  summer.  In 
winter,  too,  the  food  is  warmed  and  stimulates  the  hens,  with  the  result 
that  more  eggs  are  produced.  It  is  important  to  supply  no  more  food  than 
the  birds  consume ; if  left  in  hoppers  or  in  troughs,  vermin  are  attracted. 
Apart  from  food,  fine  grit  is  required,  together  with  chalk,  broken  mortar, 
or  any  other  material  containing  lime,  in  order  that  the  egg  shell  may  be 
formed. 

In  feeding  chickens  from  the  shell,  care  must  be  taken  that  the  food  is 
always  sweet  and  clean,  especially  when  meal  is  mixed  with  milk.  Wet 
food  should  not  be  thrown  upon  the  ground,  nor  should  chickens  be  fed 
upon  the  same  ground  two  years  in  succession.  The  first  food  need  not  be 
supplied  until  the  day  after  hatching,  when  it  may  consist  of  bread  crumbs, 
custard,  groats,  hard  boiled  eggs  chopped  finely  with  the  shell,  and  for  this 
purpose  eggs  which  have  not  hatched,  but  are  still  intact,  may  be  employed 
with  confidence.  As  these  foods  are  abandoned,  the  birds  may  receive  rice 
boiled  in  milk  or  dry  cracked  wheat  or  maize,  and  various  meals,  always 
mixed  with  milk  if  possible ; buckwheat,  biscuit  meal,  and  curd  are  also  of 
the  greatest  use,  but  the  birds  should  receive  no  more  than  they  will 
consume  with  avidity.  If  there  is  no  grass,  green  food  of  some  other  kind 
should  be  provided,  such  as  lettuce,  young  mustard,  or  cabbage  very  finely 
cut.  Fine  road  grit  may  also  be  provided.  When  birds  were  crammed  on 
Sir  Walter  Palmer’s  farm,  the  foods  supplied  were  almost  exactly  what  we 
have  suggested,  but  it  is  well  to  know  the  quantities  consumed.  On  a given 
day  in  July,  sixty-four  birds,  all  penned  for  fattening,  were  fed  by  the  aid 
of  the  cramming  machine,  no  fat  at  this  time  being  given.  At  the 
morning’s  meal  at  eight  the  food  consumed  consisted  of  12  lb.  of  ground 
oats,  3 lb.  of  toppings,  and  20  lb.  of  milk;  in  the  evening  at  4.30  the 
supply  consisted  of  18  lb.  of  milk,  10  lb.  of  oats,  and  3 lb.  of  toppings. 
The  cost  amounted  to  3s.  6-|d.,  or  less  than  |d.  per  bird,  the  milk  being 
charged  at  4d.  a gallon,  the  oats  at  Id.  a pound,  and  toppings  at  f d.,  so  that 
a fortnight’s  cramming  costs  no  more  than  10|d. 

As  the  chickens  grow  the  sexes  should  be  divided,  and  for  this  purpose, 
where  many  birds  are  bred,  there  should  be  a number  of  separate  runs,  not 
only  for  the  sexes,  but  for  birds  of  different  ages,  otherwise  the  strongest 
birds  obtained  the  most  and  the  choicest  food.  Where  the  birds  are  bred 
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for  profit,  the  cockerels  and  the  inferior  pullets — supposing  we  require 
stock  birds  for  sale  and  for  laying — should  be  put  up  in  pens  for  cramming 
for  the  market,  and  the  earlier  this  is  possible  the  higher  the  price  will  be. 
Birds  hatched  in  January  and  February  should  be  ready  in  sixteen  weeks, 
having  passed  a fortnight  in  the  cramming  pen,  when,  as  we  have  shown 
above,  they  will  have  gained  in  weight  and  have  become  worth  more  than 
twice  the  money. 

Where  birds  are  bred  at  home,  it  is  important  to  decide  whether  or  not 
to  use  the  incubator,  which  is  now  made  to  great  perfection.  Where  large 
numbers  are  to  be  hatched,  the  work  can  be  controlled  much  more  easily 
than  where  hens  are  used.  It  is  true  that  hens  may  be  placed  in  boxes  in 
a sitting-room  fitted  for  the  purpose,  but  on  almost  all  occasions  eggs  are 
spoiled  owing  to  their  abandonment  by  the  hens,  this  abandonment  being 
caused,  in  its  turn,  by  the  torment  of  insect  life.  It  should  therefore  be 
a point  in  the  poultry  yard  to  keep  the  hens  clean,  providing  them  with 
a bath  of  sand  or  dust,  always  dry  and  under  cover,  and  mixed  with 
sulphur;  but  this  alone  is  not  sufficient,  the  hens  should  be  from  time  to 
time  dressed  with  insect  powder  or  with  paraffin  beneath  the  wings  and 
thighs.  If  hens  are  kept  in  boxes,  the  bottoms  filled  with  straw  and  the 
corners  with  turf,  they  will,  if  not  excitable  like  the  Game  but  calm  and 
gentle  like  the  Cochin,  the  Brahma,  and,  above  all,  the  Dorking,  hatch  out 
their  eggs  successfully.  But  they  must  be  attended  every  morning  and 
removed  by  hand  from  their  nests  and  allowed  to  feed  and  drink  upon  the 
fioor,  and  even  dust  themselves,  for  from  ten  to  fifteen  minutes.  During 
this  time  the  attendant  may  examine  each  nest,  remove  the  broken  eggs 
and  dirty  straw,  and  see  that  all  is  right.  The  eggs,  too,  may  be  tested  by 
a candle  or  lamp  made  for  the  purpose,  or  even  by  the  sun,  and  all  clear 
eggs  removed,  either  for  consumption  in  the  house  or  for  boiling  for  the 
chickens.  A fertile  egg  is  dark  below  the  line  at  the  large  end  at  the 
end  of  three  days,  the  small  space  above  the  line  being  the  air  space, 
which  increases  in  size  with  age.  When  this  line  is  sharp  it  usually 
indicates  a living  chick,  but  when  dull  and  ill  defined  it  suggests  a rotten 
egg  or  a dead  chicken.  Eggs  usually  hatch  upon  the  twenty-first  day ; 
but  sometimes,  if  perfectly  fresh  when  set,  on  the  twentieth  day.  If 
placed  in  boxes  they  should  be  kept  moist  during  the  last  few  days  of 
sitting,  otherwise  the  membrane  within  the  shell  becomes  tough  and  they 
emerge  with  difficulty,  or,  indeed,  do  not  emerge  at  all.  Eggs  containing 
live  chicks  may  often  be  proved  by  the  ear,  or  they  may  be  placed  in 
warm  water  and  if  alive  they  will  float  and  move.  Where  eggs  contain- 
ing chickens  fail  to  hatch  it  is  of  very  little  use  to  break  the  shell  in 
order  to  remove  them,  for  they  usually  die  in  handling,  but  it  is  sometimes 
possible  to  help  them  by  wrapping  the  eggs  in  damp  flannel  and  keeping 
them  at  the  temperature  of  the  hen — about  103°  F. — until  they  are  able 
to  move  and  break  the  shell  for  themselves. 

We  have  remarked  that  incubation  by  machine  is  an  excellent  plan ; 
there  are  many  incubators  in  the  market,  but  the  wisest  plan  for  the 
beginner  is  to  see  two  or  three  of  the  best  makes  at  work  and  learn  the 
results  obtained.  The  experiments  made  by  the  Poultry  Department  of 
Beading  College  furnish  some  most  valuable  facts  on  this  subject,  which 
may  be  accepted  with  all  confidence.  It  is  important  that  the  temperature 
should  be  kept  exact  during  the  whole  period;  there  is,  however,  less 
danger  of  failure  by  a slight  fall  than  after  a material  rise.  The  egg  drawer 
must  be  ventilated  as  perfectly  as  possible  and  the  eggs  kept  moist,  and  if 
the  machine  is  kept  at  work  in  an  apartment  with  as  near  a regular 
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temperature  as  possible  and  free  from  shaking,  the  breeder  may  expect 
to  hatch  70  per  cent,  of  his  eggs,  but  he  must  remember  to  turn  them 
every  day. 

When  eggs  are  hatched,  it  is  common,  where  hens  are  used,  to  place 
them  in  a coop  on  dry  grass,  on  gravel,  or  on  ashes ; it  is  important  that 
they  should  not  be  placed  where  chickens  have  been  placed  before,  for  the 
ground  is  quickly  tainted,  and  in  time,  if  the  same  land  is  used,  disease 
appears  and  many  die.  There  are  coops  in  great  variety,  but  the  object  of 
a coop  is  to  shade  the  chickens  from  the  sun,  rain,  and  wind,  to  confine  the 
hen  and  allow  the  chickens  their  liberty,  and  to  prevent  destruction  from 
the  rat.  Many  coops  are  made  with  a wooden  bottom,  yet  to  this  plan 
there  are  objections.  Where  the  coop  is  placed  on  grass  or  gravel,  it  may 
be  protected  by  bricks  placed  around  it  for  the  night.  There  should  be 
doors  in  front  or  netting  fixed  to  prevent  the  entrance  of  these  vermin. 
Some  coops  open  in  front  by  a sliding  door,  others  at  the  back  or  top,  but 
there  is  nothing  better  than  a coop  triangular  in  front,  thus  resembling 
the  roof  of  a house  with  its  eaves  upon  the  ground.  In  this  case  the  door 
may  be  on  one  side  of  the  roof,  or  the  opening  in  front  may  partly  slide. 

Poultry  houses  are  still  more  numerous  in  form  and  structure,  but  they 
are  now  made  for  more  purposes  than  one.  Some  are  made  for  the  farm 
and  are  drawn  about  the  fields  on  wheels  by  the  aid  of  a pony ; others, 
smaller  and  more  easily  handled,  are  removed  by  a couple  of  men,  there 
being  a pair  of  handles  at  each  end.  These  houses  are  roomy  and  well 
ventilated  above  the  roosting  bar,  while  the  nests  for  the  hens  are  below 
and  can  be  opened  from  outside,  but  are  naturally  locked.  On  smaller 
premises  houses  are  made  on  the  aviary  system,  with  large  wire  runs 
attached,  especially  where  they  are  fixed  to  a wall.  In  such  a case  a run 
should  be  covered  with  a roof  or  the  soil  will  soon  be  foul  owing  to  the 
rain  and  the  droppings  of  the  hens.  In  either  case  the  owner  must  look  to 
the  lime  brush,  which  should  be  used  before  summer  commences  as  well  as 
at  its  close.  The  introduction  of  parasitic  life  is  most  destructive  and 
annoying,  but  the  lime  brush  used  with  sufficient  frequency  will  satisfy 
them  all.  Poultry  houses  should  never  be  constructed  or  placed  upon  low- 
lying  land ; they  should  be  always  high  and  dry,  but  it  is  a mistake  to 
suppose  that  poultry  cannot  be  bred  to  perfection  upon  very  heavy  land. 
There  have  been  many  mistakes  made  by  amateurs  in  selecting  a poultry 
farm ; chalk,  gravel,  and  sand  are  supposed  to  be  the  best,  but  this  is  a 
mistake.  Poultry  are  graziers  like  cattle,  sheep,  and  swine,  and  eat  large 
quantities  of  clover  and  grass,  which  is  more  abundant  and  of  richer  quality 
on  medium  or  heavy  land  than  on  the  soils  which  we  have  mentioned. 
Where  crops  grow  well,  so  will  poultry.  On  the  very  light  soils  referred 
to  the  live  stock  of  the  farm  is  usually  small,  and  always  so  as  compared 
with  stock  of  a similar  character  grown  on  heavier  soil.  On  the  heavier 
soils,  indeed,  stock  in  general  will  fatten,  or  at  all  events  reach  high 
condition,  but  in  most  other  cases  artificial  food  must  be  supplied.  And  so 
with  the  hen ; she  finds  abundance  of  food  wherever  there  is  an  abundant 
crop  of  grass  or  otherwise,  and  a simultaneously  abundant  quantity  of  insect 
life.  We  must,  however,  add  that  whatever  the  soil,  it  should  be  drained 
if  it  is  wet  in  the  winter,  and  the  birds  should  be  screened  from  heavy 
rains  and  wind  by  good  hedges  and  trees. 

Turkeys. — Until  the  advent  of  the  bronze  turkey  from  America,  some 
twenty-five  or  thirty  years  ago,  we  had  no  breed  of  large  size  in  this  country. 
Our  turkeys  were  confined  to  the  Norfolk  and  the  Cambridge,  the  former  being 
black  in  plumage,  but  it  was  very  difficult,  however  careful  the  breeder  and 
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the  feeder,  to  obtain  heavy  birds  for  Christmas — indeed,  it  was  seldom  that 
in  either  breed  a specimen  was  obtained  which  reached  30  lb.  at  any  age, 
whereas  with  the  bronze  breed  cockerels  in  their  first  year  may  exceed  25  lb., 
and  later  on  are  some  20  lb.  heavier.  Pullets,  however,  like  hens,  are  much 
lighter  than  the  cocks,  hence  it  is  most  difficult  to  obtain  a hen  weighing  18 
to  20  lb.  If  size  is  required  in  the  chickens — and  this  is  all-important  in 
the  market — it  is  essential  to  use  breeding  hens  of  considerable  size.  The 
common  turkey  of  the  country  may  be  crossed  with  the  bronze  with 
success,  but  there  is  no  such  profit  to  be  obtained  by  turkey  breeding  as 
when  the  bronze  variety  is  bred  alone.  A flock  of  good  turkeys  will  return 
more  profit  than  an  average  flock  of  sheep.  If  the  stock  is  large  and  of 
first-class  quality,  almost  every  cockerel  will  realise  a guinea  or  more  for 
the  table,  while  the  pullets,  if  approximately  equal,  will  sell  for  still  larger 
sums  for  breeding.  There  are  buff  and  white  turkeys  in  addition  to  those 
already  named,  but  they  are  small  and  inefficient  and  consequently  they 
are  not  worth  attention. 

In  breeding  turkeys  it  is  important  that  the  breast-bone  or  keel  should 
be  straight ; the  breast  wide,  and  the  body  deep  and  well  rounded ; the  legs 
should  & strong  and  lengthy,  with  abundance  of  thigh,  especially  where  it 
joins  the  body.  The  bronze  turkey  is  of  brilliant  colour,  with  iridescent  shades 
throughout  the  plumage,  excepting  as  regards  the  tail,  which  is  black  and 
slightly  pencilled,  although  not  very  clearly,  with  characteristic  bronze, 
while  each  feather  is  crossed  with  a band,  also  black.  Turkeys  are  difficult 
to  rear  by  those  without  experience,  especially  during  the  first  week  or  two, 
and  later  on  as  they  approach  adolescence,  or,  as  it  is  termed,  when  they  are 
“ shooting  the  red,”  which  means,  to  put  it  clearly,  when  the  red  of  the 
head,  face,  and  wattles  is  commencing  to  form.  Turkeys  should  never  be 
kept  with  ordinary  hens,  they  should  be  provided  with  a house  of  their 
own,  although  they  are  healthiest  when  allowed  to  roost  in  the  trees,  or,  as 
in  winter,  on  perches  beneath  the  roof  of  the  buildings  of  the  farm. 

Owing  to  their  delicacy  when  hatched,  turkeys  should  be  bred  from 
adult  birds  alone,  which  have  reached  at  least  two  years  of  age,  while  three 
years  is  better,  especially  for  the  hens.  Owing  to  the  weights  which  are 
reached  by  the  males  when  they  are  more  than  two  years  old,  it  is  better 
to  employ  them  for  stock  before  they  are  so  heavy,  say  up  to  two  years, 
hence  the  importance  of  providing  large  runs  or  a free  range  if  possible, 
that  they  may  find  most  of  their  food  themselves,  for  they  are  easily 
fattened  and  should  receive  as  little  grain  as  possible  where  they  are  kept 
for  breeding.  If  heavily  fed  the  hens  will  lay  a smaller  number  of  eggs. 
The  breeding  pen  may  consist  of  eight  to  ten  hens ; the  number  of  eggs 
laid  may  reach  from  thirty  in  the  older,  to  sixty  in  the  younger  birds.  If, 
however,  efforts  are  made  to  ascertain  which  are  the  best  layers  and  to 
keep  these  for  stock  alone,  the  number  of  eggs  would  be  increased.  There 
are  many  turkeys  which  lay  very  few  eggs,  and  these  are  better  sold  or 
killed  for  the  market. 

When  the  birds  reach  the  age  for  selling,  they  should  be  liberally  fed 
and  sold  as  quickly  as  possible,  but  no  breeder  would  be  wise  to  sell  the 
best  he  possesses.  Turkeys  prefer  to  lay  their  eggs  in  odd  corners  where 
they  are  concealed  by  growing  shrubs  or  by  brushwood  cut  down  and 
placed  for  the  purpose.  If  a hen  selects  a nest  she  will  lay  there  with 
regularity  and  hatch  her  own  eggs.  It  is  important  that  this  matter  should 
be  carefully  arranged,  otherwise  the  hens  will  stray  and  eggs  may  be  lost 
or  stolen,  which  is  far  too  often  the  case.  Where  eggs  are  sat  upon  or  placed 
in  an  incubator,  hatching  takes  place  on  the  twenty-eighth  day,  but  it  is  of 
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great  importance  that  every  hen  should  be  kept  in  a cleanly  condition  and 
free  from  parasitic  life.  No  chickens  suffer  so  much  as  turkeys  from 
parasites,  which  attack  the  head  and  cause  the  death  of  many  of  the  chicks. 
After  hatching,  the  hen,  with  her  little  family,  may  be  placed  in  a coop, 
large  and  convenient,  protected  against  vermin  at  night,  and  placed  on  a 
dry  and  well-sheltered  spot.  The  birds  should  receive  clean  water  or  milk, 
together  with  bread  crumbs,  either  dry  or  soaked  in  milk,  rice  boiled  in 
milk,  oat-meal  or  ground  oats  made  into  paste,  chopped  eggs,  a little  green 
food  such  as  lettuce  or  grass  cut  into  fine  pieces,  and  even  the  leaves  of  the 
dandelion.  These  foods  may  be  followed  with  grain  as  the  birds  grow  a 
little  older ; groats,  wheat,  rice,  buckwheat,  and  cracked  maize  all  being 
useful.  But  if  these  foods,  and  especially  the  water  or  the  milk,  are 
allowed  to  be  consumed  in  a dirty  state,  some  birds  are  certain  to  be  lost. 
As  the  birds  are  growing  they  may  receive  a small  quantity  of  fresh 
butcher’s  bones  broken  up  into  small  pieces,  together  with  curd  made  from 
skim  or  fresh  milk,  the  latter  being  better  when  the  birds  are  being  fattened 
for  the  market.  If  well  fed  during  the  last  two  months,  being  supplied 
with  all  they  require  from  two  to  three  times  a day  when  at  liberty,  they 
will  not  need  to  be  fattened  in  a pen  by  artificial  means.  Turkey  breeding 
is  one  of  the  most  profitable  among  our  minor  industries,  and  where  ex- 
perience has  been  gained  they  can  be  reared  in  large  numbers  with  success, 
and  sold  at  an  average  of  a guinea  apiece. 

Geese. — There  are  only  two  utility  varieties  of  geese  bred  in  this 
country, — the  Toulouse,  which  is  grey  in  colour,  and  the  white  Embden. 
These  breeds  are  crossed  with  the  common  geese  found  all  over  England, 
and  largely  increase  their  size.  Geese  are  much  more  hardy  that  turkeys, 
and  cost  much  less  to  keep,  provided  they  have  a common  on  which  to 
roam  or  the  green  fields  and  the  stubbles  after  harvest.  The  weight  of  the 
Embden  goose  has  reached  from  30  to  34  lb.  in  the  male  and  up  to  24  lb. 
in  the  female,  while  among  the  Toulouse  specimens  have  been  exhibited 
which  have  reached  60  lb.  a pair,  although  there  is  no  advantage  in  feeding 
to  obtain  these  great  weights,  inasmuch  as  so  large  a proportion  of  the  flesh 
is  fat.  Geese  are  not  kept  so  largely  as  they  were  before  the  commons 
were  enclosed,  nor  are  they  so  valuable  a food  as  turkeys  and  poultry  of 
other  kinds.  They  find  a large  proportion  of  their  food  if  they  have  a free 
range,  especially  because  they  are  graziers,  eating  down  the  herbage  so  close 
that  sheep  and  cattle,  if  willing,  are  not  able  to  follow  them.  The  goose  lays 
from  fifteen  to  twenty-five  eggs,  usually  in  two  batches,  but  the  geese  must 
not  be  fat  or  the  number  will  be  less.  It  is  usual  to  mate  three  geese  with  a 
gander  for  breeding  purposes,  but  they  should  be  of  mature  age,  the  goslings 
of  the  past  year  being  excluded.  The  eggs  hatch  as  a rule  on  the  twenty- 
ninth  or  thirtieth  day,  and  it  is  not  uncommon  for  them  to  be  hatched 
under  hens.  The  goslings  are  quite  able  to  take  care  of  themselves  at  the 
end  of  a fortnight,  so  that  the  hens  need  not  be  retained  any  longer,  but 
both  mother  and  children  should  be  placed  in  a coop  for  that  period. 

The  first  food  supplied  to  the  youngsters  is  similar  to  that  supplied  to 
chickens,  but  they  are  fond  of  boiled  potatoes  and  cabbage  greens,  and 
grain  or  meal  soaked  in  water.  At  the  end  of  a month  or  five  weeks  the 
young  birds  may  wander  on  the  grass,  when  they  will  follow  the  old  birds, 
especially  on  the  stubble  fields  when  corn  is  plentiful.  When  the  harvest 
fields  have  been  scoured  for  waste  corn,  the  goslings  may  be  fed  for  the  table, 
ground  oats  or  barley  meal  being  especially  good  for  the  purpose,  but  during 
the  period  of  fattening  they  must  be  kept  from  the  water.  They  should  not 
be  housed  with  other  poultry,  but  be  provided  with  a good  substantial 
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house  for  themselves,  the  floor  of  which  is  always  kept  littered  with 
straw. 

Ducks. — Although  ducks  are  bred  and  kept  in  great  variety,  those 
which  are  bred  for  the  table  or  for  egg  production  are  confined  to  the  White 
Aylesbury,  with  its  flesh-coloured  bill,  the  White  Pekin,  with  an  orange  bill 
and  comparatively  upright  carriage,  the  Eouen,  and  the  Indian  Kunner. 
The  Eouen  duck  closely  resembles  the  Mallard,  or  the  wild  duck,  in  its 
plumage,  although  it  is  much  larger,  while  the  Indian  Eunner  is  a variety — 
if  such  it  may  be  termed — which  has  been  evolved  during  the  last  ten  to 
fifteen  years  by  the  process  of  selection.  The  Aylesbury  and  the  Eouen 
are  regarded  as  old  English  breeds,  famous  both  for  the  table  and  for  egg 
production.  The  Pekin,  more  prolific  as  an  egg  producer,  is  perhaps  more 
valuable  than  either,  while  the  eggs  are  large  and  pearly  white,  the  ducks 
producing  sometimes  as  many  as  150  within  the  year.  The  eggs  of  the 
Aylesbury  are  either  white  or  green,  which  is  somewhat  curious,  but  this 
breed  is  the  most  famous  in  the  fattening  districts,  such  as  Aylesbury  and 
other  parts  of  Bucks,  where  they  are  hatched  and  are  ready  for  the  market 
in  from  ten  to  eleven  weeks,  never  being  allowed  to  swim  in  the  water  and 
being  allowed  to  consume  all  they  like  from  hatching  to  the  end.  A cross 
between  the  Pekin  and  either  the  Eouen  or  the  Aylesbury  produces  a still 
larger  bird,  and  one  which  is  especially  prolific,  but  if  the  Pekin — and  this 
applies  in  a similar  measure  to  the  Aylesbury  and  the  Eouen — is,  after  being 
fattened,  allowed  to  grow  its  plumage,  it  loses  weight  and  will  take  some  time 
to  fatten  again.  The  Indian  Eunner  duck  is  a small  bird  with  curiously 
coloured  feathers,  chiefly  fawn  or  grey  and  white ; the  marking  is  too  precise, 
and  so  long  as  it  is  maintained  it  is  certain  that  the  utilitarian  properties  of 
the  breed  will  be  spoiled.  There  is  also  the  Cayuga  duck,  black  in  plumage, 
which  came  from  America,  and  the  Muscovy,  in  which  the  drake  is  at  least 
twice  the  weight  of  the  duck,  but  neither  of  these  breeds  is  worth  the 
trouble  of  those  who  desire  to  make  them  pay. 

Ducklings  have  for  many  years  realised  high  prices  in  the  early 
markets  from  February  forwards;  they  are  usually  produced  by  small 
breeders  in  the  country,  who  purchase  their  eggs  in  November  and  still  later, 
and  hatch  them  in  incubators  or  under  hens.  In  breeding  ducks  water  is 
essential,  otherwise  a large  proportion  of  the  eggs  will  be  infertile,  but  the 
produce  which  is  intended  for  the  market  must  be  kept  away  from  water 
except  that  which  is  placed  for  them  to  drink.  Breeding  ducks  should 
always  have  their  liberty,  when  they  will  find  half  their  living,  perhaps  more, 
but  in  the  laying  season  they  should  be  kept  in  the  duck-house  until  they 
have  laid.  It  should  be  dry,  and,  like  that  for  geese,  bedded  well  with  straw 
and  supplied  with  abundant  ventilation.  Four  or  five  ducks  may  be  mated 
with  a drake,  but  the  ducks  should  be  of  mature  age  and  not  those  of  the 
previous  year.  Ducklings  are  usually  very  hardy,  but  care  must  be  taken 
to  keep  them  from  dirty  food  or  from  food  which  may  cause  diarrhoea, 
which  frequently  carries  off  whole  broods.  The  feeding  closely  resembles 
that  adopted  for  chickens, — chopped  egg,  rice  or  other  grain  boiled  in  milk, 
dry  curd,  chopped  meat  and  lettuce,  and  ground  Sussex  oats.  Birds  intended 
for  the  market  at  the  earliest  possible  date  should  obtain  plenty  of  butcher’s 
offal  meat  and  barley  meal  and  milk.  They  should  reach  4 lb.  in  weight  at 
the  end  of  nine  to  ten  weeks,  and  may  realise  any  price  from  8s.  upwards 
by  the  couple,  if  the  season  is  very  early,  whereas  if  they  are  sent  into  the 
market  during  the  summer  or  the  autumn  the  prices  are  usually  low. 

Ducks  which  are  kept  and  fed  for  exhibition  reach  considerable  weights, 
sometimes  from  10  to  11  lb.  apiece,  but  their  productive  powers  have 
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practically  been  destroyed  in  the  process  of  feeding.  The  breeding 
duck  should  be  of  as  large  a frame  as  possible,  but  only  in  store  condition, 
midway,  as  it  were,  between  a very  lean  condition  and  a fat  one.  It  is 
important  in  breeding  for  the  early  market  to  obtain  ducks  from  a strain 
which  has  been  laying  in  the  late  autumn,  especially  in  ISTovember  and 
December.  The  early  ducklings  are  removed  after  hatching,  where  the 
process  is  conducted  on  a scale  of  importance,  and  kept  in  a warm 
apartment,  which  is  divided  into  several  tiny  runs,  the  birds  collecting 
together  on  the  straw  which  is  placed  for  the  purpose.  Supposing  an 
apartment  is  employed  which  is  warmed  with  a stove  in  the  centre,  the 
newly  hatched  birds  are  placed  nearest  to  it  and  gradually  removed  from 
compartment  to  compartment  until  they  reach  the  walls  of  the  room,  when, 
being  thus  gradually  hardened,  they  are  placed  in  an  out-of-door  shed,  well 
strawed  and  supplied  with  food  and  water.  Ducks  kept  for  breeding  are 
much  more  prolific  when  they  have  not  only  their  liberty  on  grass,  but  in 
ponds  and  ditches,  where  they  find  a large  quantity  of  food  which  appears 
to  suit  them  better  than  that  supplied  by  hand. 


Poultry,  Diseases  of. — Like  all  other  living  subjects  of  the 
farm,  poultry  are  prone  to  derangements  and  diseases  of  their  various 
organs.  In  a work  like  this  it  is  scarcely  possible  to  specialise  each 
separate  complaint,  yet  on  account  of  the  prominent  part  poultry  play  in 
the  dietary  of  man,  it  is  important  that  at  least  some  slight  description 
of  their  ailments  should  be  given.  More  knowledge  of  the  signs  of  ill- 
health  in  poultry  is  sorely  needed,  even  by  professed  poultry-keepers, 
for  it  is  well  known  that  when  a bird  is  sick  it  is  usually  left  uncared  for 
and  at  the  mercy  of  its  healthy  companions,  who  drive  it  about  and  peck 
at  it  until  it  finally  dwindles  away  and  dies,  and  its  dead  body  is  then, 
as  a rule,  thrown  on  to  the  manure  heap  to  fester  and  spread  disease. 
When  a fowl  is  noticed  to  be  ailing,  it  should  be  placed  in  a nursery  box 
by  itself  and  properly  cared  for.  For  the  maintenance  of  health  it  is 
highly  necessary  that  poultry  should  be  well  provided  with  good  roomy 
houses,  dry  and  warm,  but  not  hot,  well  ventilated  and  with  a good  supply 
of  light.  They  seem  to  do  best  when  roosting  in  the  open  on  the  branches 
of  trees.  Hen-houses  should  be  kept  perfectly  clean,  as  it  is  much  easier 
to  prevent  disease  than  to  cure  it.  In  cases  of  death  a post-mortem 
examination  should  be  made  on  their  bodies,  and  the  cause  of  death 
ascertained,  and  then  be  properly  buried  or  burned,  instead  of  being  left 
lying  about  the  farmyard  as  they  generally  are. 

Turning  to  the  diseases  themselves,  some  of  the  following  will  be 
briefiy  noted : — 


General 

Diseases. 

Diseases  of  the 
Digestive  System. 

Diseases 
of  the 

Respiratory 

System. 

Diseases 
of  the 
Generative 
System. 

Diseases  of  the 
Skin  and  Limbs, 
etc.  etc. 

Anseraia. 
Debility  or 
Going  light. 
Tuberculosis. 
Apoplexy. 

Pip. 

Crop,  impaction  of. 
Indigestion. 

Crop,  inflammation  of. 
Diarrhoea. 

Fowl  cholera. 

Liver  diseases. 

Roup. 

Catarrh. 

Bronchitis. 

Pneumonia. 

Dij)htheria. 

Gapes. 

Cloacitis. 
Egg  bound. 

Eczema. 

White  comb. 
Wattles,  dropsy  of. 
Rheumatism. 
Cramp. 

Bumble  foot. 

Scaly  legs. 
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There  are  other  ailments  that  affect  poultry,  but  the  foregoing  are  the 
most  frequent. 

Ancemia,  debility  or  going  light, — The  causes  of  this  are  many,  chief 
amongst  them  being  overcrowding,  defective  drainage,  bad  ventilation, 
ill-lighted  houses,  an  insufficient  or  improper  quality  of  food,  or  quite 
possibly  the  bird’s  own  weakly  constitution  or  its  defective  powers  of 
digestion  or  of  assimilation.  Treatment. — Look  for  and  remedy  the  cause ; 
see  to  the  drainage  and  give  plenty  of  fresh  air  and  a good,  nutritious,  well- 
balanced  and  generous  diet.  As  medicine  a tablespoonful  each  of  Parrish’s 
chemical  food  and  glycerine  mixed  in  one  quart  of  cold  water,  put  into  a 
shallow  dish  and  placed  in  the  hen-run  for  the  birds  to  drink,  will  be  found 
highly  beneficial. 

Tuberculosis  or  consumption  is  due  to  the  presence  of  the  tubercle 
bacillus  and  the  formation  of  tubercular  nodules  in  the  lungs,  liver,  and 
mesentery,  and  is  a very  prevalent  disease  amongst  poultry.  As  there  is 
no  remedy  for  the  malady,  all  the  birds  on  the  steading  should  be  killed  off 
when  the  complaint  appears,  and  the  run  properly  disinfected. 

The  Digestive  Organs  are  subject  to  a variety  of  ailments.  Whenever 
a bird  is  seen  wandering  by  itself  in  a lazy  kind  of  way,  with  drooping 
wings,  dull  eyes,  and  the  comb  lustreless,  digestive  trouble  of  some  sort 
may  be  suspected,  and  the  bird  should  at  once  be  carefully  examined  and 
attended  to. 

Pip  is  a dry,  hard,  and  horny  condition  of  the  tip  of  the  tongue,  which, 
at  times  interferes  with  the  breathing,  and  is  really  more  the  effect  of  some 
other  ailment  than  a disease  itself.  The  cause  ought  to  be  found  out  and 
removed,  and  the  tongue  dressed  with  a little  glycerine  twice  a day. 

Crop  impaction:  cramming  or  overloading  the  crop. — It  frequently 
happens  that  greedy  feeders  when  they  get  the  chance  over-gorge  the 
crop,  either  with  dried  grain  or  porridge  mess,  to  such  an  extent  that  the 
walls  of  the  crop  lose  their  tone  and  become  practically  paralysed,  not 
having  the  power  to  deal  with  the  contents,  the  impaction  extending  in 
some  cases  to  the  second  crop  or  oesophageal  pouch  or  ventriexde  succenturie. 
When  this  happens  the  bird  appears  dull,  listless,  giddy,  and  stupid,  with 
the  crop  manifestly  swollen.  Treatment. — Pour  a little  warm  milk  down 
the  throat  and  gently  massage  the  front  of  the  crop  on  the  outside.  If 
the  crop  be  greatly  overloaded  and  hard,  the  best  plan  is  to  cut  into  it  and 
remove  the  contents,  washing  it  out  with  a little  warm  milk,  and  then 
stitching  up  the  opening. 

Indigestion. — This  may  occur  without  any  overloading  or  cramming  of  the 
crop,  although  somewhat  similar  symptoms  are  noticed,  excepting  that  the 
crop  is  not  distended,  and  that  diarrhoea  may  be  present.  For  this,  one 
to  two  teaspoonfuls  of  Gregory’s  powder  should  be  suspended  in  a little 
milk  and  administered  with  a spoon,  or  made  into  pills  and  pushed  down 
the  throat.  Should  the  bowels  be  costive,  a teaspoonful  of  castor  oil  may 
be  given  daily  for  a few  days. 

Inflammation  of  the  crop  sometimes  results  from  the  bird  eating  some 
poisonous  material,  such  as  phosphorus  paste,  that  may  have  been  spread 
on  bread  and  butter  for  the  destruction  of  vermin.  Here  magnesia  mixed 
with  barley  water  or  milk,  flour-gruel  and  milk,  or  well-boiled  starch  can 
be  given.  When  crude  or  unslaked  lime  has  been  taken  in  excess  and 
set  up  inflammation,  bland  fluids  similar  to  those  just  mentioned  must  be 
given. 

Diarrhoea  is  frequently  seen  in  poultry,  and  arises  from  a variety  of 
causes.  It  may  be  nature’s  outlet  for  some  offending  matter,  and  should 
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not  be  arrested  too  quickly ; a teaspoonful  or  two  of  castor  oil  with  from 
ten  to  fifteen  drops  of  essence  of  ginger  or  brandy  added,  may  be  all  that 
is  necessary.  This  can  be  followed  up  if  so  required  by  10  to  15 
grains  of  carbonate  of  soda  and  3 to  5 grains  of  subnitrate  of  bismuth, 
mixed  and  given  in  a little  milk  twice  a day.  The  diet  ought  to  be  changed. 

Fowl  cholera. — Poultry  are  sometimes  attacked  in  hot  weather  with  a 
very  fatal  and  highly  infectious  complaint  known  as  “ fowl  cholera,” 
which  carries  off  large  numbers  in  a very  short  time.  The  most 
prominent  symptoms  are  great  prostration  and  an  exhaustive  and  watery 
diarrhoea,  streaked  with  blood  and  having  a very  offensive  smell.  Inocula- 
tion has  been  tried  in  some  countries  as  a preventive  of  this  scourge,  with 
varied  success.  Other  diseases  of  the  digestive  organs  are  inflammation  of 
the  stomach,  bowels,  and  peritoneum,  but  they  are  not  easy  to  differentiate 
or  diagnose,  whilst  dropsy  of  the  belly  is  at  times  met  with  and  is  due  to 
debility,  liver  or  heart  disease. 

Diseases  of  the  liver. — Of  all  the  organs  of  digestion,  the  liver  is  the 
most  susceptible  to  derangement  and  disease.  There  are  various  forms 
of  liver  disease,  but  the  most  troublesome  is  enlargement.  This  diseased 
condition  crawls  on  insidiously,  nothing  being  observed  amiss  until  the 
bird  is  at  death’s  door.  On  post-mortem  examination  the  organ  is  found 
to  be  very  much  enlarged,  of  a yellowish  brick  colour,  soft  and  readily 
broken  down  by  the  slightest  touch,  and  studded  throughout  with  cheesy- 
like  nodules  of  various  sizes.  In  some  instances  the  liver  becomes  so 
much  enlarged  that  it  may  weigh  from  4 to  10  oz.  (the  healthy  liver 
should  weigh  from  If  to  3 oz.).  In  some  localities  the  disease  rages  like 
an  epidemic.  Injudicious  use  of  Indian  corn  and  meal  with  too  little  grit 
are  considered  to  be  the  most  exciting  causes.  The  flesh  and  eggs  of 
these  fowls  should  not  be  used  as  food,  nor  ought  the  eggs  to  be  used 
for  breeding  purposes.  An  excess  of  starchy  food  also  should  be 
avoided. 

The  Kespiratory  Organs. — These  are  also  subject  to  ailments,  of  which 
roup  is  the  most  common.  It  somewhat  resembles  influenza  in  the  larger 
animals,  and  varies  greatly  in  intensity,  a sudden  change  in  the  weather 
or  quarters  seeming  to  influence  the  malady.  The  first  symptom  usually 
noticed  is  a watery  discharge  from  the  nose  and  eyes  like  simple  catarrh, 
but  as  the  disease  progresses  this  discharge  becomes  thicker  and  interferes 
with  the  breathing,  the  head  becomes  swollen  and  the  windpipe  impacted. 
Early  attention  and  good  nursing  are  highly  necessary.  Great  relief  is  at 
times  afforded  by  holding  the  bird’s  head  over  a vessel  containing  hot 
water  and  a few  drops  of  oil  of  eucalyptus  or  camphor,  or  by  sponging 
the  face  and  nostrils  with  warm  water  and  vinegar,  or  with  warm  water 
and  Condy’s  fluid.  The  swellings  on  the  side  of  the  face  must  be  opened 
when  pus  has  formed,  and  afterwards  kept  clean,  and  medicine  as  follows 
given  twice  a day ; from  5 to  10  grains  of  hyposulphite  of  soda  and 
1 to  2 grains  of  quinine  mixed  in  a little  warm  milk;  good  nutritious 
food  should  be  offered.  Somewhat  similar  treatment  can  be  adopted  for 
catarrh,  bronchitis,  pneumonia,  and  diphtheria,  with  the  addition  of  half  a 
teaspoonful  each  of  glycerine  and  syrup  of  squills  for  bronchitis  and 
pneumonia,  and  dressing  the  throat  in  diphtheria  with  a piece  of  sponge 
dipped  in  Condy’s  fluid  and  water. 

Gapes  is  another  affection  of  the  respiratory  organs,  and  is  caused  by 
the  presence  of  small  thread-like  worms  in  the  windpipe.  It  somewhat 
resembles  hoose  in  calves.  Fumigating  the  nostrils  with  sulphur  or 
iodine  fumes,  or  cleaning  the  throat  with  a feather  dipped  in  turpentine, 
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and  maintaining  the  strength  with  easily  digestible  food,  is  the  treatment 
recommended. 

Generative  Organs. — A common  disorder  here  is  cloacitis,  or  inflamma- 
tion of  the  vent,  which  is  accompanied  by  a purulent  offensive  discharge. 
The  parts  must  be  kept  clean  by  sponging  with  warm  water  and  Condy’s 
fluid,  and  dressing  with  carbolic  oil. 

Egg  hound,  or  inahility  to  pass  the  egg. — This  condition  may 
be  due  either  to  the  smallness  of  the  passage,  or  to  the  abnormal  size 
of  the  egg.  For  treatment,  bathe  all  the  parts  with  warm  water,  and 
apply  olive  oil  or  vaseline,  etc.  If  extraction  cannot  be  accomplished,  the 
egg  must  be  broken  and  removed  in  fragments. 

Skin  Diseases. — The  skin  of  poultry  is  subject  to  several  ailments, 
such  as  eczema,  the  formation  of  small  vesicles,  mostly  about  the  head, 
wattles,  and  feet ; these  on  bursting  cause  excoriation  followed  by  scabs 
or  crusts.  Give  as  medicine  magnesia  and  carbonate  of  soda  in  the  food, 
and  sponge  the  affected  parts  with  a mild  solution  of  boracic  acid  or 
Condy’s  fluid,  and  apply  a little  ointment,  either  of  oxide  of  zinc  or  of 
boracic  acid. 

White  comh. — Common  in  fowls  that  are  kept  in  a dark,  damp  situation, 
and  is  an  eruption  of  white  vesicles  on  the  comb,  which  extends  down  the 
neck  to  the  body.  When  these  vesicles  rupture,  the  discharge  coagulates 
and  mats  the  feathers  together.  A change  of  quarters  and  of  food  is  very 
necessary,  and  the  parts  should  be  sponged  with  Condy’s  fluid  and  water, 
and  afterwards  anointed  with  boracic  acid  ointment. 

Wattles,  dropsy  of. — A discoloured  and  distended  condition  of  the 
wattles  by  serous  fluid.  When  much  distended  they  should  be  opened 
into  at  the  bottom  and  dressed  with  a solution  of  boracic  acid.  Good 
nutritious  food  is  to  be  offered,  as  the  complaint  is  generally  due  to 
anaemia. 

The  Organs  of  Locomotion  are  at  times  affected  with  rheumatism  and 
cramp,  when  the  birds  move  with  difficulty.  In  the  former  the  joints  are 
much  swollen.  In  both  cases  from  3 to  5 grains  of  salicylate  of  soda 
given  in  the  food  has  a good  effect. 

Bumhle  foot. — The  sole  of  the  foot  is  sometimes  the  seat  of  a thick 
growth,  caused  by  some  injury  having  been  done  by  walking  on  rough, 
hard  pavement.  When  first  noticed,  painting  with  tincture  of  iodine 
has  at  times  good  results,  as  has  also  the  dressing  with  tar  ointment. 

Scaly  legs. — A common  occurrence  in  poultry,  and  due  to  some  irritation 
of  the  oil  glands  and  an  abnormal  secretion  of  oil,  which  causes  the  skin 
to  dry  up  and  split  into  patches  resembling  scales.  A somewhat  similar 
treatment  as  named  for  bumble  foot  may  be  adopted.  Sulphur  or  boracic 
ointment  may  also  be  used. 


Prickly  Comfrcy. — Two  plants  belonging  to  the  natural  order 
Boraginacese  are  known  under  this  name — (1)  Symphytum  asperrimum, 
Bab.,  and  (2)  S.  officinale,  L. 

The  latter  is  a wild  indigenous  British  plant,  with  a perennial  branched 
and  fleshy  root  stock,  stout  stems  from  1 to  3 feet  high,  with  large 
ovate-lanceolate  leaves  covered  with  rough  hairs.  The  flowers  are  generally 
yellowish-white  or  purple.  It  grows  in  wet  places  along  riverbanks  and 
near  ditches. 

It  is  sometimes  eaten  by  stock,  but  is  only  of  mediocre  value  for  fodder. 

Symphytum  asperrimum  is  a plant  very  nearly  allied  to  the  wild  British 
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species,  but  with  larger  steins  and  leaves  and  flowers  of  more  blue  or  purple 
tint.  It  is  a native  of  the  Caucasus  and  Western  Asia,  and  was  introduced 
into  this  country  as  a fodder  crop  in  the  early  part  of  the  last  century, 
although  its  use  has  not  spread  much. 

When  properly  established  on  good  land,  it  gives  three  or  more  large 
cuts,  15  to  20  cwt.  each,  of  green  food  during  the  season  from  early  May  to 
October  or  November,  and  will  continue  productive  for  twenty  years  or  more. 
An  average  crop  on  ordinary  land  is  from  35  to  45  tons  per  acre  per 
annum.  Stock  are  not  fond  of  it  at  first  on  account  of  its  rough,  some- 
what prickly  hairs ; but  they  like  and  do  well  upon  it  when  they  become 
accustomed  to  it. 

Some  farmers  sprinkle  a little  meal  upon  it  at  first  in  order  to  encour- 
age stock  to  eat  it. 

The  plants  should  be  cut  before  the  flowering  stage,  and  a good  plan 
is  to  put  the  green  fodder  through  the  chaff-cutter  along  with  hay  or  straw, 
when  the  mixture  will  be  found  to  be  very  palatable  and  eagerly  consumed 
by  cows,  horses,  and  pigs. 

Prickly  comfrey  does  best  upon  fairly  good  land,  and  needs  a good  coat 
of  dung  each  autumn  in  order  to  maintain  its  heavy  yielding  power.  It 
resists  drought  and  heat  when  fully  developed,  and  does  not  suffer  from 
wet  or  frost. 

The  crop  is  propagated  by  means  of  “ sets  ” or  cuttings  from  the  root  stock. 
These  should  be  planted  in  autumn,  say  up  to  November  or  in  February 
or  early  March,  in  rows  to  stand  about  2J  or  3 feet  apart  each  way. 

It  is  best  to  place  the  sets  in  holes  about  18  inches  in  diameter  and 
a foot  or  more  deep,  into  which  has  been  put  some  fairly  well-rotted  farm- 
yard manure. 

All  the  cultivation  it  requires  is  hoeing  once  or  twice  each  year  to  keep 
down  the  weeds,  when  it  will  give  good  crops  of  fodder,  especially  useful,  as 
the  first  growth  comes  early  in  spring  when  green  food  is  scarce. 

It  has  much  the  same  feeding  value  as  mustard  or  Italian  rye-grass. 

It  is  difficult  to  get  rid  of,  so  that  it  is  best  to  confine  its  cultivation 
to  odd  corners  not  wanted  for  other  purposes. 


Pulping  of  Roots.— Feeding. 


Pumps. — Pumps  take  many  forms,  and  are  actuated  by  many  kinds 
of  power  to  raise  water  or  other  liquids  to  a higher  elevation.  Strictly 
speaking,  a pump  is  an  engine  which  raises  water  by  suction ; but  for 
agricultural  purposes,  as  when  dealing  with  liquid  manure  which  may 
contain  coarse  matter  which  is  liable  to  block  valves,  or  for  irrigating 
purposes,  water  wheels  giving  a direct  lift,  or  chain  pumps,  neither 
dependent  upon  suction,  are  usefully  employed;  while  in  India,  Egypt, 
and  other  Eastern  countries  water  is  baled  directly  from  wells,  or  from 
streams  to  a lower  level  by  means  of  a long  pole  acting  as  a lever  with 
a balance  weight  at  one  end  and  a bucket  at  the  other.  Chain  pumps 
consist  of  a series  of  buckets  carried  on  an  endless  band  over  pulleys,  the 
upper  pulley  being  driven  from  a wheel  above  by  any  convenient  power. 
The  Archimedean  pump  consists  of  a spiral  tube  placed  somewhat  vertically 
with  the  lower  end  in  the  water,  and  as  the  tube  revolves  a portion  of 
the  water  is  lifted  to  a higher  point  and  a practically  continuous  outflow 
is  secured.  In  respect  to  pumps  dependent  upon  suction,  it  is  usual  to 
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divide  them  into  two  classes — lift  pumps  which  deliver  water  at  the  level 
on  which  the  operator  stands,  and  force  pumps  which  drive  it  much  higher. 
The  lift  pump  is  simplest,  as  it  is  generally  open  topped,  and  consists  of  a 
barrel  into  which  is  fitted  a bucket  armed  with  a valve,  or  sometimes  two, 
opening  upwards,  and  a suction  pipe  attached  to  the  barrel  and  fitted  with 
a foot  valve  also  opening  upwards.  Water  is  raised  by  forming  a vacuum 
or  partial  vacuum  in  the  pump  by  raising  the  bucket  from  the  seat  of  the 
foot  valve  so  that  as  the  atmospheric  air  on  the  surface  of  the  water  in 
the  well  is  greater  than  that  above  the  foot  valve,  it  is  compelled  to  rush 
upwards,  lifting  the  foot  valve  to  allow  it  to  pass,  filling  the  space  above 
it;  with  the  return  of  the  bucket  the  pipe  valve  is  forced  down  and 
prevents  the  return  of  the  water,  and  at  the  same  time  the  bucket  valves 
are  forced  open,  and  the  water  escapes  above  the  bucket ; on  the  return 
of  the  bucket  the  water  is  lifted  to  the  outlet  and  is  delivered  through  the 
spout.  The  height  of  the  suction  valve  above  the  water  line  must  be 
below  the  height  of  the  water  barometer,  about  34  feet,  and  in  practice 
it  is  found  that  the  effective  limit  is  about  26  feet.  In  the  plunger  pump, 
which  is  a force  pump,  the  barrel  is  fitted  at  one  end  with  a gland  and 
stuffing  box  through  which  works  the  plunger.  As  the  plunger  withdraws, 
water  is  drawn  through  the  suction  valve  of  the  pipe  into  the  barrel ; as 
it  returns,  the  water  is  forced  through  the  delivery  valve,  and  so  through 
the  outlet  pipe.  To  ensure  an  even  outflow  and  the  smoother  working  of 
the  pump,  an  air  vessel  is  attached  near  the  delivery  pipe.  The  air  vessel 
is  primarily  only  occupied  by  air,  but  as  the  plunger  makes  an  inward 
stroke  part  of  the  water,  as  described,  is  forced  up  the  delivery  pipe,  and 
part  rushes  into  the  air  chamber,  compressing  the  air ; then,  as  the  plunger 
makes  an  outward  stroke,  the  pressure  exerted  by  the  air  forces  the  water 
up  the  delivery  pipe.  In  steam-engines  the  plunger  pump  is  used  to 
maintain  the  supply  of  water  in  the  boiler,  and  as  there  is  the  resistance 
of  the  steam  to  be  overcome,  it  is  usual  to  provide  an  extra  valve  between 
the  delivery  valve  and  the  delivery  pipe,  called  the  check  or  non-return 
valve.  Single-acting  piston  pumps  are  similar  in  action  to  the  plunger 
pump.  In  double-acting  piston  pumps  one  barrel  and  one  piston  make 
a double  delivery,  by  providing  an  inlet  and  outlet  at  either  end  of  the 
barrel,  valves  being  placed  at  either  end  to  provide  a feed  and  discharge ; 
to  effect  this,  naturally  the  inflow  and  outflow  are  placed  at  opposite  ends 
respectively,  water  being  discharged  alternately  in  front  and  behind  the 
piston  head.  Combined  plunger  and  bucket  pipes  are  made,  in  which  both 
principles  are  employed.  To  effect  this  the  area  of  the  cross  section  of 
the  plunger  is  made  half  that  of  the  barrel,  so  that  during  the  up  stroke 
half  of  the  water  raised  by  the  bucket  goes  to  fill  the  space  left  by  the 
plunger,  the  other  half  going  up  the  delivery  pipe.  During  the  down 
stroke  the  plunger  displaces  the  other  half  of  the  water  raised  by  the 
bucket. 

Eotary  pumps  driven  by  high  gearing  are  also  used  for  some  purposes 
on  the  farm.  The  hydraulic  ram  is  an  automatic  pump  actuated  by 
running  water  (see  Hydrauhc  Earn). 


Pyrus. — Natural  order  Eosaceae,  tribe  Pomaceae.  This  genus, 
formerly  divided  into  several  genera,  differs  from  those  of  the  hawthorn, 
medlar,  and  cotoneaster  only  by  characters  which  Bentham  described  as 
“ of  little  importance  and  difficult  to  appreciate.”  It  includes  the  apple, 
crab,  and  pear  trees,  parents  of  an  innumerable  cultivated  progeny,  the 
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quiuce,  the  service  trees,  the  mountain  ash,  and  many  others.  Trees  or 
shrubs,  with  entire  or  pinnately  divided  leaves  and  showy  flowers,  either 
proceeding  with  a few  leaves  from  buds  or  spurs  on  a former  year’s  wood, 
or  in  simple  or  branched  corymbs  at  the  end  of  the  year’s  shoots.  Calyx 
tube  adhering  to  the  ovary,  the  limb  with  five  small  divisions.  Petals  five ; 
stamens  numerous ; styles  five  or  fewer.  Fruit  forming  with  the  calyx  a 
fleshy  mass,  divided  in  the  centre  into  five  or  fewer  cells  of  a leathery  or 
cartilaginous  consistence,  each  cell  containing  one  or  two  seeds  or  “ pips  ” 
(Bentham). 

The  Wild  Crab  {Pyrus  malus,  Linn.)  can  scarcely  rank  as  a forest  tree, 
though  its  exceeding  beauty  when  in  flower  entitles  it  to  high  consideration 
in  ornamental  planting.  The  wood,  being  exceedingly  hard  and  tough, 
used  to  be  considered  indispensable  for  the  heads  of  golf-clubs ; but  the 
recent  extraordinary  multiplication  of  players  has  compelled  manufacturers 
to  seek  other  material.  Beech  was  used  at  first  as  a substitute,  but  now 
all  the  best  heads  are  made  of  persimmon. 

The  Pear  Tree  (Pyrus  communis,  Linn.),  a doubtful  native  of  Britain, 
is  of  considerably  loftier  growth  than  the  crab,  and  its  timber  is  more 
valuable,  being  much  in  demand  by  cabinetmakers. 

The  Mountain  Ash  or  Rowan  Tree  (Pyrus  aucuparia)  is  distinguished 
from  the  foregoing  species  by  its  pinnate  leaves  and  clustered  flowers.  Leaf- 
lets eleven  to  nineteen  in  opposite  pairs  with  one  terminal,  narrow  oblong, 
toothed  1 to  IJ  inch  long,  glabrous  or  nearly  so  above,  downy  underneath. 
Flowers,  small,  numerous,  and  creamy  white,  in  broad  corymbs  at  the  ends 
of  short  branches.  Berries,  numerous,  small,  globular,  bright  red.  There 
is  a variety  with  yellow  berries.  One  of  our  commonest  native  trees,  the 
rowan,  extends  all  over  Europe  and  North-Western  Asia  as  far  as  the 
Arctic  Circle,  its  place  being  taken  in  North  America  by  a closely  similar 
species,  P.  Americana.  Our  native  species  will  grow  on  any  soil  that  is 
not  waterlogged,  at  any  elevation  up  to  1500  feet,  and  will  stand  almost 
any  amount  of  exposure  to  wind;  but  it  is  only  in  sheltered  situations 
that  it  will  attain  its  full  stature  of  30  to  40  feet.  Of  old  it  was  reputed 
an  antidote  to  witchcraft,  a belief  which  lingered  long  in  Scotland,  and 
indeed  lingers  yet,  for  it  is  a common  thing  to  see  a bunch  of  rowan 
suspended  in  the  cow-byre,  and  in  the  most  neglected  farmhouse  garden 
there  are  generally  a couple  of  rowans  planted  near  the  door.  The  timber, 
reddish-brown  in  colour,  is  exceedingly  tough,  but  soft  and  fine  in  grain, 
and  would  be  in  greater  request  than  it  is  were  the  supply  more  sure 
and  plentiful.  It  is  a very  ornamental  tree,  whether  in  flower,  in  fruit, 
or  fading  to  brilliant  red  and  orange  in  autumn.  It  should  be  propagated 
from  seed,  treated  in  the  same  way  as  that  of  hawthorn  (q.v.),  as  it  lies  a 
year  in  the  ground  before  germinating. 

The  True  Service  (Pyrus  sorbus,  Loudon ; Pyrus  domestica,  Ehrhart ; 
Sorhus  domestica,  Linn.). — A tree  attaining  a height  of  60  to  80  feet. 
Leaves,  pinnate,  indistinguishable  from  those  of  the  rowan,  of  which 
Bentham  considered  this  tree  to  be  merely  a cultivated  variety.  Flowers, 
white,  in  short,  pubescent  corymbs ; fruit  very  variable,  either  apple  or 
pear-shaped,  about  1 inch  in  diameter,  green,  red,  or  yellow  when  ripe,  or 
a combination  of  these  colours.  Perry  is  made  from  the  fruits  in  parts  of 
France,  and  they  are  also  eaten  dried.  The  largest  tree  of  this  species  now 
living  in  the  United  Kingdom  is  probably  one  at  Woodstock,  co.  Kilkenny, 
which  Dr.  Henry  found  in  1904  to  measure  77  feet  high  by  10  feet  8 
inches  in  girth.  The  timber  is  very  fine ; hard  and  heavy,  with  a fine 
wavy  grain,  taking  a high  polish,  much  esteemed  in  France  by  carvers. 
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turners,  and  gunmakers  (Elwes  and  Henry,  Trees,  i.  150).  Propagation  as 
for  the  rowan. 

The  Wild  Sekvice  {Pyrus  Torminalis,  Loudon ; Cratmgus  Torminalis, 
Linn.). — A tree  usually  not  more  than  40  or  50  feet  high,  but  known  to 
attain  80  feet,  a rare  native  of  southern  Britain.  Leaves,  on  slender  foot- 
stalks, broad  and  divided  to  near  the  middle  in  six  to  ten  broad,  pointed, 
dentate  lobes,  the  undersides  very  downy  when  young,  nearly  glabrous 
when  old.  Flowers  in  pubescent  corymbs,  fewer  and  larger  than  in  the 
rowan.  Styles,  usually  two,  glabrous,  united  to  above  the  middle.  Fruit,  a 
round  or  globular  berry,  small  and  brownish.  A tree  widely  distributed 
in  central  and  southern  Europe,  the  Danubian  provinces,  the  Caucasus, 
Asia  Minor,  Syria,  and  Algeria,  but  nowhere  plentiful.  The  timber  is  hard 
and  durable,  taking  a fine  polish,  much  esteemed  in  Germany.  In  Alsace 
they  distil  a spirit  from  the  fruit.  The  largest  specimen  in  Great  Britain 
seen  by  Mr.  Elwes  grows  at  Walcot  in  Shropshire,  about  80  feet  high  and 


8 feet  9 inches  in  girth.  It  is  a tree  worth  attention  from  British  foresters 
on  account  of  the  choice  nature  of  its  wood. 

The  Whitebeam  {Pyrus  aria,  Loudon  ; Cratmgus  aria,  Linn. ; Sorhus  aria, 
Crantz). — A tree  of  approximately  the  same  proportions  as  the  wild 
service,  with  a great  number  of  varieties.  The  typical  form,  which 
occurs  wild  in  Great  Britain  and  Ireland,  has  ovate-  or  obovate-stalked 
leaves,  sharply  toothed,  green  and  glabrous  above,  densely  tomentose  and 
white  underneath,  with  nerves  very  prominent  on  both  surfaces.  Flowers, 
as  in  the  wild  service,  peduncles  and  calyx  covered  with  white  down. 
Fruit,  globular  or  ovoid,  shining  red  with  a few  brown  dots,  J inch  in 
diameter.  Cut-leaved  varieties  have  sometimes  been  classed  as  species, 
the  most  ornamental  being  guercoides,  with  leaves  lobed  after  the  manner 
of  an  oak. 

The  range  of  the  whitebeam  is  through  central  and  northern  Europe, 
Algeria,  Asia  Minor,  the  Caucasus,  Siberia,  and  Central  China.  On  the 
Alps  it  ascends  to  a level  of  4800  feet,  and  in  Banffshire  to  1200  or  1400 
(Elwes  and  Henry,  i.  168).  At  Campwood,  near  Henley-on-Thames, 
there  is  a whitebeam  75  feet  high,  with  a girth  of  only  4 feet  9 inches. 
The  timber  is  white,  hard,  heavy,  and  even-grained,  formerly  much  used  by 
wheel-makers  and  for  furniture.  Propagation  as  for  the  rowan. 
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Of  the  remaining  species  of  Pyrus,  mention  need  only  be  made  of  the 
Himalayan  Pyrus  vestita,  Wallich  (sometimes  catalogued  as  Sorbus 
nepalensis  or  magnifica),  by  far  the  handsomest  of  all  the  genus  known  to 
British  planters.  Of  fine  erect  growth,  this  tree  has  stalked  leaves  10 
inches  long  and  5 inches  wide,  ovate  acute,  serrate  on  the  edges,  densely 
clad  when  young  with  white  wool,  which  remains  on  the  under  surface 
when  the  upper  one  becomes  shining  green  and  glabrous.  The  leaves  are 
very  persistent,  remaining  on  the  tree  till  midwinter  and  turning  rich 
yellow  before  they  fall.  Mr.  Elwes  reports  a specimen  at  Chilternhouse, 


near  Thame,  50  feet  high  by  6 feet  5 inches  in  girth.  It  is  as  yet  a rare 
tree  in  cultivation,  but  should  he  planted  by  all  who  admire  fine  foliage. 
The  seed,  contained  in  reddish  fruit  about  the  size  of  a cherry,  ripens 
freely  in  this  country  and  germinates  at  once.  Plants  sent  out  by 
nurserymen  are  often  grafted  upon  quicks,  which  is  a source  of  danger, 
for  the  Himalayan  beamtree  is  a fast  grower,  soon  exceeding  the  hawthorn 
stock  in  diameter,  when  a rough  wind  may  easily  overturn  it.  To  avoid 
this  risk,  the  graft  should  be  encouraged  to  form  its  own  roots  by  heaping 
soil  above  its  junction  with  the  stock. 


Quarter  EH. — See  Black  Quarter. 


Pyrus  aria.  The  Whitebeam. 


Quick.— /Sge  Twitch. 
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Quittor. — Quittor  is  a term  used  to  denote  a sinuous  wound  at 
the  horse’s  coronet,  and  it  is  of  such  common  occurrence  and  serious  effect 
that  the  name  is  quite  familiar  to  those  having  the  care  of  horses.  The 
wound  at  the  coronet  is  usually  the  result  of  some  injury  within  the  hoof, 
which  induces  inflammation  and  the  formation  of  matter  (pus).  As  it  is 
not  possible  for  the  matter  formed  to  find  its  way  out  through  the  horn,  it 
accumulates  in  the  hoof,  and  then  breaks  out  through  the  skin  above  the 
horn.  Before  the  matter  escapes,  however,  it  often  does  serious  damage  to 
structures  with  which  it  comes  into  contact,  or  on  which  it  causes  pressure. 
Occasionally  it  finds  its  way  into  the  pedal-  or  coffin-joint,  doing  irreparable 
damage ; at  other  times  it  injuries  the  bone,  but  much  more  frequently  it 
seriously  affects  the  lateral  cartilages  and  causes  death  of  parts  of  these 
structures.  The  persistence  and  intractability  of  very  many  cases  of 
quittor  depend  on  this  injury  and  death  of  portions  of  these  cartilages, 
which  are  not  so  capable  as  most  other  tissues  of  casting  off  dead  parts  to 
be  removed  by  the  discharge.  This  dead  cartilage  encourages  the  formation 
of  matter,  and  prevents  healing.  Other  tissues  may  lose  their  vitality  and 
so  retard  or  wholly  prevent  recovery. 

Cause. — Quittor  may  result  from  any  injury  which  induces  inflammation 
of  the  vascular  parts  of  the  foot  and  the  formation  of  matter.  Such 
injuries  may  occasionally  be  to  the  coronets  as  by  treads,  etc.,  the  pus 
first  gravitating  inside  the  hoof  to  its  lower  parts,  whence  it  cannot 
find  exit,  after  a while  bursts  out  at  the  coronet.  In  the  great 
majority  of  cases,  however,  the  initial  injury  which  leads  to  quittor 
is  received  at  the  bottom  of  the  foot,  the  more  common  causes  being 
pricking  of  the  sensitive  parts  with  the  nail  in  shoeing,  or  a ''picked 
up  ” nail,  or  a bruise  of  the  sensitive  sole  as  occurs  in  " corn  ” of  the 
horse’s  foot. 

The  symptoms  of  quittor  are  usually  lameness  and  a discharging  wound 
at  the  coronet,  through  which  a probe  can  generally  be  pressed  for  some 
distance  in  a downward  direction.  Before  the  abscess,  for  that  is  what 
quittor  usually  is,  bursts,  the  animal  may  be  intensely  lame,  evidently  in 
great  pain,  and  in  some  cases  the  systemic  disturbance  is  marked.  Belief 
of  pain  soon  follows  the  bursting  of  this  abscess,  which  continues  to 
discharge,  and  very  rarely,  if  ever,  does  spontaneous  recovery  take 
place. 

The  treatment  of  quittor  is  purely  surgical.  It  must  aim  at  getting 
free  drainage,  removal  of  dead  tissues,  and  disinfecting  the  parts.  If 
quittor  is  suspected,  the  sole  of  the  hoof  should  be  pared  down,  and  tlie 
part,  which  on  being  squeezed  with  the  pincers  yields  evidence  of  pain 
opened,  so  as  to  let  out  and  provide  drainage  for  any  matter  which  may 
be  within  the  hoof.  After  quittor  is  established  it  becomes  a case  for  the 
veterinary  surgeon,  who  may  decide  to  open  up  the  wound  and  so  allow  of 
drainage.  It  may  be  necessary  to  remove  part  or  the  whole  of  a diseased 
cartilage  or  other  dead  tissues.  Occasionally,  very  strong  chemicals,  as 
corrosive  sublimate,  are  placed  in  the  wound,  or  a red-hot  wire  or  iron  is 
inserted  with  success,  but  often  with  permanent  injury.  Under  the  most 
skilled  surgical  treatment  quittor  is  often  very  disappointing,  and  usually 
the  more  so  the  longer  expert  treatment  has  been  delayed.  After  the 
wound  has  healed  it  not  infrequently  breaks  out  again,  and  it  rarely  proves 
economical  to  attempt  to  cure  a bad  quittor  in  an  animal  of  small  value, 
though  quittor  must  not  in  all  cases  be  regarded  an  incurable  con- 
dition, for  a bold  operation  by  a competent  surgeon  is  often  followed  by 
recovery. 
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Rabies. — Babies  or  canine  madness,  a disease  usually  regarded  special 
to  the  dog,  gains  its  chief  interest  from  the  fact  of  its  being  transmissible 
to  man,  in  whom  it  is  recognised  as  hydrophobia. . Animals  of  many 
different  species  are  liable,  and  amongst  others  it  affects  the  horse,  ass, 
mule,  cattle,  sheep,  pig,  deer,  cat,  fox,  wolf,  monkey,  and  rabbit.  In  this 
country  it  was,  however,  usually  spread  by  dogs,  though  if  one  gregarious 
animal  becomes  affected  it  may  be  the  means  of  spreading  rabies  through 
the  herd  or  flock.  A memorable  example  of  this  was  witnessed  in  an 
outbreak  among  deer  in  Eichmond  Park,  in  which  a large  number  became 
affected. 

In  Eussia,  wolves  often  communicate  it  to  their  own  and  other  species, 
including  man.  There  is  at  least  one  comparatively  recent  instance  of 
hydrophobia  having  been  communicated  to  man  by  a rabid  fox. 

The  virus  of  the  disease  has  not  been  seen,  and  is  regarded  as  too  small 
for  recognition  by  any  magnifying  powers  we  yet  possess.  In  the  rabid 
animal  it  is,  however,  known  to  exist  in  its  most  potent  state  in  the  brain 
and  spinal  cord ; it  is  also  found  in  the  saliva  and  many  other  parts  of 
the  body,  and  if  animals  are  inoculated  with  these  matters  they  contract 
rabies.  The  brain  and  spinal  cord  retain  the  power  to  induce  the  disease 
some  time  after  the  death  of  the  rabid  animal,  even  if  the  carcass  is 
exposed  to  putrefaction.  If  the  brain  and  spinal  cord  taken  from  a dog 
immediately  after  death  from  rabies  is  kept  in  pure,  dry  air,  its  virulence 
remains  several  days.  The  virus  is,  however,  very  easily  killed  outside  the 
body  by  antiseptics,  and  the  real  danger  is  from  the  fresh  virus.  Eabies 
is  contracted  usually,  if  not  invariably,  by  inoculation,  i.e.  by  bites,  the  teeth 
introducing  the  virus. 

Prom  80  to  90  per  cent,  of  animals  of  susceptible  species  experimentally 
inoculated  contract  the  disease,  but  in  the  ordinary  way,  that  is  by  bites  of 
rabid  animals,  a much  smaller  proportion.  Pasteur  computed  that  only 
16  per  cent,  of  all  human  beings  bitten  by  rabid  dogs  contract  rabies. 
This  probably  depends  on  the  fact  that  in  most  instances  the  teeth  first 
penetrate  the  clothes,  which  wipe  off  the  virus,  for  a much  greater  pro- 
portion of  cases  follow  bites  on  the  bare  flesh,  face,  hands,  etc. 

The  virus  attains  greater  potency  in  some  species  of  animal  than  others ; 
its  strength  is  not  at  its  highest  point  in  the  dog.  It  is  much  increased 
if  passed  through  rabbits,  and  much  weakened  if  passed  through  monkeys. 
The  period  of  incubation,  or  the  interval  between  the  introduction  of  the 
virus — the  bite — and  the  appearance  of  symptoms  is  liable  to  great  variation. 
The  average  has  been  put  down  as  being  somewhere  between  nine  days  and 
three  months,  while  it  may  lie  latent  in  the  system  for  twelve  months,  and, 
according  to  some  authorities,  for  a longer  period.  If  the  virus  is  implanted 
in  muscle,  symptoms  appear  sooner  than  if  only  in  or  under  the  skin. 
Inoculated  into  the  brain,  its  action  is  even  more  rapid.  The  malady  in 
the  dog  is  usually  spoken  of  as  either  dumb  rabies  or  furious  rabies,  and 
the  difference  in  manifestation  depends  probably  on  the  part  of  the  nervous 
system  on  which  the  rabies  poison  acts. 

Symptoms  in  the  dog. — These  vary  widely  in  different  cases,  though 
usually  they  indicate  a somewhat  definite  mode  of  action  of  the  virus,  as 
manifested  first  by  a period  of  depression,  then  by  a period  of  excitement, 
and  finally  by  a period  of  paralysis.  By  far  the  greater  number  of  observa- 
tions have  been  made  on  the  rabid  dog.  He  is  usually  at  first  noticed  to 
be  quiet,  retiring,  indisposed  to  move  about,  morose,  and  inattentive.  This 
stage,  which  may  last  a day  or  two,  often  passes  unobserved,  or  it  may  be 
thought  the  animal  is  merely  strange  in  its  manner.  Then  follow  the 
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manifestations  which  are  usually  looked  on  as  the  symptoms  of  rabies. 
The  disposition  to  leave  master  and  home  and  roam  heedlessly,  snapping 
at  real  and  imaginary  objects,  depraved  appetite,  indicated  by  eating  such 
matters  as  stones,  straw,  carpets,  and  occasionally  its  own  flesh,  and 
increased  sexual  desire,  are  among  the  more  frequently  observed  abnor- 
malities ; but  the  strange  behaviour  may  take  any  turn.  Dread  of  water, 
such  a marked  feature  of  rabies  in  man,  is  not  noticed  in  the  dog. 
After  a while  paralysis  sets  in  and  death  shortly  supervenes.  One  of  the 
most  remarkable  features  in  connection  with  this  disease  is  the  fact  that 
the  rabid  dog  almost  invariably  dies  within  eight  or  nine  days  of  the  first 
appearance  of  symptoms.  In  cases  of  the  so-called  “ dumb  ” rabies,  the 
muscles  which  close  the  mouth  become  paralysed  in  the  earlier  stages 
the  lower  jaw  is  then  dropped,  saliva  runs  from  the  mouth,  and  a 
peculiar  whining  howl  or  bark  is  sometimes  emitted,  which  is  regarded 
as  characteristic. 

Eabies  in  farm  animals  usually  if  not  invariably  follows  the  bite  of  a 
rabid  dog,  and,  generally  speaking,  its  existence  in  them  is  manifested  in 
the  same  way.  The  rabid  horse  becomes  extremely  excited,  rushes  about, 
paws,  lies  down  and  rises,  perspires,  bites  at  the  part  of  the  skin  through 
which  the  virus  entered,  and  in  some  cases  is  very  spiteful.  In  cattle 
the  manifestations  are  very  similar,  and,  like  sheep  and  deer,  they  become 
aggressive  with  head  and  horns,  sometimes  with  the  mouth.  Occasionally 
in  cattle  there  is  evidence  of  intense  irritation  of  the  skin. 

In  man  the  disease  resulting  from  the  bite  of  a rabid  dog  is  named 
hydrophobia,  from  the  dread  of  water,  which  is  a common  symptom  of  its 
existence,  there  is  difficulty  in  swallowing,  and  the  sight  or  sound  of  fluids 
excites  muscular  spasms,  especially  affecting  the  throat,  during  which 
sometimes  a peculiar  sound  is  emitted,  which  has  led  to  the  idea  that 
a man  suffering  from  hydrophobia  “ barks  like  a dog.”  In  man,  as  in  other 
animals,  the  malady  is  almost  always  fatal. 

Pasteur  discovered  that  if  the  spinal  cords  of  rabbits  dead  of  rabies 
were  kept  in  a dry  atmosphere  for  definite  periods,  powdered  and  mixed 
with  sterile  water,  the  mixture  possessed  a protective  power,  and  if  injected 
under  the  skin  of  a person  bitten  by  a rabid  dog  within  a certain  time  after 
the  bite,  it  prevented  the  occurrence  of  hydrophobia.  This  plan  has  been 
very  largely  adopted  throughout  the  world. 

Eabid  animals,  excepting  man,  are  slaughtered  as  soon  as  the  disease 
is  detected.  It  is,  however,  sometimes  a matter  of  great  importance  to 
determine  whether  an  animal  has  died  of  rabies.  This  can  be  settled  by 
inoculating  some  of  its  brain  into  rabbits,  which  acquire  the  disease 
readily.  In  1895  rabies  existed  in  twenty-nine  counties  in  Great  Britain,  and 
672  cases  occurred.  Por  some  years  no  case  has  been  recognised,  and 
there  is  good  reason  for  believing  that  the  disease  is  eradicated  from  this 
country,  a consummation  effected  by  strictly  enforced  muzzling  orders  and 
restrictions  on  importation  of  dogs  from  abroad. 

Eabies  is  scheduled  under  the  Contagious  Disease  (Animals)  Act. 


Rakes  {see  also  Horse  Eakes). — Eakes  are  used  for  several  purposes 
on  the  farm.  The  couch  rake  is  a hand-rake  made  heavier  and  stouter  than 
ordinary  rakes,  and  is  used  to  collect  couch  or  twitch  or  other  weeds  when 
land  is  being  cleaned ; stout  iron  or  steel  teeth  made  with  a slight  curve  are 
most  suitable,  as  they  more  readily  draw  into  the  land,  and  hold  the 
heavy  material  together  when  collected. 
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Daisy  rakes  are  used  to  pull  off  and  collect  daisy  heads  on  lawns,  but 
are  also  used  to  collect  white  clover  seed  when  the  crop  is  cut.  Sometimes 
when  the  crop  is  very  short  the  daisy  rake  is  used  to  pull  as  well  as  collect 
the  heads.  The  daisy  rake  differs  from  other  rakes  in  that  the  head  is 
made  of  a steel  plate,  the  teeth  being  cut  out  of  the  solid  piece,  forming 
serratures  about  2 inches  deep ; the  heads  fall  on  to  the  plate,  which  is 
made  with  a dish  and  high  back  to  hold  the  heads  as  they  are  collected. 

Ray  rakes  are  commonly  made  with  ash  heads  and  teeth,  the  handle 
being  of  such  light  wood  as  alder.  Lightness  with  sufficient  strength  is 
desirable,  so  that  work  may  be  done  quickly  and  easily.  Hay  rakes  are 
used  both  to  collect  and  turn  hay,  though  modern  machinery  is  fast  tending 
to  their  disappearance.  A very  useful  rake  is  made  with  stout  wire  or 
thin  steel  tines  let  into  light  wooden  heads ; these  are  very  serviceable  in 
the  hay  field  and  also  for  general  purposes  on  the  farm. 


Ranching*. — See  Cattle  Eanching. 


Rape  has  been  already  incidentally  treated  of  under  Catch  Crops  and 
Fodder  Crops.  It  belongs  to  the  same  natural  order  as  cabbages,  turnips, 
radishes,  mustard,  cress,  horse-radish,  and  wallflower ; all  of  which  are 
distinguished  by  the  petals  being  arranged  in  the  form  of  a cross,  and  are 
for  this  reason  named  Cruciferse  or  cross-bearers.  Most  of  the  order  con- 
tain essential  oils  of  a pungent  character,  which  confer  a distinct  flavour  of 
an  acrid  character,  from  which  turnips  and  rape  are  not  entirely  free. 

Eape  belongs  to  the  Brassicese  or  cabbage  group,  which  include  turnips, 
swedes,  and  rape.  It  is  divided  into  two  species — (1)  true  rape,  or  coleseed, 
Brassica  nayus,  known  also  as  rough-leaved  winter  rape.  Its  leaves  are 
bright  green  and  rough,  and  the  flowers  are  of  a dark  yellow  colour  and 
appear  early.  This  is  the  Eussian  rape,  the  source  of  colza-  or  rape-oil. 
(2)  Brassica  campestris,  or  smooth-leaved  summer  rape,  a plant  which  is 
botanically  identical  with  the  Swedish  turnips.  Its  leaves  are  of  glaucous  or 
bluish-green  tint,  and  smooth  or  waxy  in  texture,  and  its  flowers  are  light 
yellow.  The  differences  between  it  and  ordinary  Swedish  turnips  are  entirely 
due  to  cultivation,  and  especially  in  the  development  of  the  root.  According 
to  the  view  adopted  in  Hooker  and  Arnott  s British  Flora,  B.  napus,  B. 
campestris,  and  B.  rapa  are  all  probably  varieties  of  one  species.  It  was, 
however,  pointed  out  to  the  writer  by  the  late  Dr.  John  Balydon,  Professor 
of  Botany  in  the  Eoyal  Agricultural  College,  Cirencester,  that  the  integu- 
ment or  testa  of  colza  seed  is  finely  reticulated,  which  favours  the  view  of 
a specific  difference.  In  Wilson’s  Farm  Crops,  B.  napus  and  B.  campestris  are 
both  said  to  be  cultivated  in  this  country  as  fodder  crops,  but,  as  a rule, 
cultivated  rape  is  smooth-leaved  and  is  properly  described  as  campestris. 
Napus  is  expressly  described  by  Hooker  as  the  variety  “ cultivated  for  the 
oil  produced  by  its  seeds,  which,  after  pressure,  is  formed  into  cakes  and 
used  as  manure  and  for  feeding  cattle.” 

Eape  as  generally  cultivated  in  English  agriculture  is  solely  used  for 
fodder.  There  is  a demand  for  seed  for  sowing,  and  crops  of  rape  are 
frequently  to  be  seen  on  the  flat  land  of  East  Yorkshire  and  the  fens  of 
East  Anglia.  It  produces  from  25  to  30  bushels  per  acre,  and  the  ordinary 
market  price  is  3d.  per  lb.  or  15s.  per  bushel.  The  wholesale  price  varies, 
but  a good  crop  of  rape-seed  at,  say,  12s.  a bushel,  is  worth  from  £15  to  £18 
per  acre. 
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The  cultivation  of  rape  has  already  been  touched  upon  in  the  articles 
above  referred  to.  The  details  given  in  treatises  upon  the  subject  are 
voluminous,  and  may  be  profitably  condensed.  To  a practical  agriculturist 
it  frees  the  subject  from  details  when  he  remembers  that  to  all  intents 
and  purposes  the  cultivation  of  rape  is  identical  with  that  of  turnips  and 
swedes.  All  the  care  lavished  upon  the  cleaning  and  tilling  of  the  ground, 
drilling,  manuring,  and  after-cultivation  for  rape,  are  the  same  as  for  turnips 
or  swedes.  We  shall  therefore  proceed  to  mention  those  points  in  which 
special  attention  is  necessary,  and  the  reader  is  referred  to  the  article  on 
Turnip  Crops  for  many  minute  details  which  are  equally  applicable  to 
rape. 

Eape  is  grown  on  a great  variety  of  soils.  Being  capable  of  extra- 
ordinary development,  it  thrives  best  upon  rich  alluvial  and  fen  land,  and  is 
widely  cultivated  in  the  eastern  counties,  where  such  soils  prevail.  It  not 
only  grows  luxuriantly  in  such  situations,  but  it  is  preferred  to  turnips  and 
swedes,  which  are  liable  to  produce  dry,  stringy,  and  hollow  roots  on  fen 
lands.  In  the  late  John  Algernon  Clarke’s  report  on  Lincolnshire  farming, 
he  relates  that  rape  grows  so  luxuriantly  on  the  fens  that  it  requires  no 
hurdling,  and  that  fat  sheep  do  not  attempt  to  pass  through  it,  but  eat  the 
crop  before  them.  Whether  this  is  strictly  true  or  not,  it  at  least  gives 
a graphic  idea  as  to  the  thickness  of  the  foliage.  Eape  is  particularly  well 
adapted  for  clay  soils,  for  the  following  practical  reasons.  It  is  provided 
with  very  strong  and  penetrating  roots,  which  enable  the  plant  to  obtain 
nourishment  from  the  deeper  layers  of  the  soil,  and  to  overcome  its  natural 
tenacity.  For  the  same  reason  it  is  able  to  resist  those  droughts  which  are 
often  disastrous  to  the  shallower  rooted  turnips.  It  is  customarily  folded 
off  with  sheep  in  the  dry  months  of  the  year,  and  for  this  reason  is  an 
excellent  preparation  for  wheat.  It  will  stand  feeding  a second  and  in 
some  cases  even  a third  time,  and  this  commends  it  to  clay  land  farmers  as 
a crop  which  when  once  in  possession  of  the  ground  may  be  relied  upon  as 
a source  of  fodder  for  sheep.  In  dry  seasons  allowing  it  to  stand  is 
advisable,  and  avoids  the  risk  of  the  failure  of  turnips.  Eape  is  also 
cultivated  upon  light  soils,  and  is  widely  used  by  flockmasters.  It  pro- 
duces a moderate  yield  of  succulent  food  in  the  height  of  summer  on  poor 
thin  soils  such  as  are  found  on  the  downs  of  Wilts  and  Hants,  and  yields 
an  excellent  fold  for  lambs. 

There  are  two  principal  varieties  of  rape — the  Giant  and  the  Essex  dwarf. 
The  first  is  adapted  for  richer  classes  of  land,  and  the  latter  is  more 
popular  with  sheep  farmers  who  occupy  soils  of  thinner  character.  The 
cultivation  of  rape  is  less  costly  than  that  of  root  crops.  The  seed  rarely 
costs  more  than  3d.  per  lb.,  and  singling  may  or  may  not  be  done  according 
to  circumstances.  If  the  plant  is  not  too  thick  in  the  drills,  cross-harrow- 
ing or  dragging  will  be  sufficient  to  remove  the  surplus  plants,  and  it 
frequently  happens  that  the  plants  are  wide  enough  apart.  If  left 
unsingled,  the  stems  and  roots  are  less  strongly  developed,  and  a level  mass 
of  herbage  is  produced  which  can  be  entirely  consumed  by  sheep  without 
waste.  If  intended  to  stand  for  a second  feed,  the  crop  is  better  singled,  as 
stronger  stocks  are  secured  for  shooting  out  new  leaves.  Some  growers 
object  to  the  second  growth,  and  speak  of  it  as  “ trumpery.”  In  seasons  of 
scarcity,  however,  it  is  advisable  to  allow  the  stalks  to  produce  a second 
crop,  and  the  keep  will  be  found  very  useful.  The  land  is  also  brought 
into  excellent  condition  for  wheat  after  twice  folding. 

All  writers  upon  rape  lay  stress  upon  the  importance  of  harrowing  the 
surface  so  as  to  keep  a fine  and  loose  tilth  and  destroy  weeds.  Cross- 
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harrowing  the  drills  not  only  thins  the  rows  of  unnecessary  plants,  but 
promotes  capillary  attraction  of  moisture  from  below. 

Time  of  sowing. — For  early  consumption  in  summer,  rape  ought 
to  be  drilled  in  April  or  the  first  week  in  May;  and  for  early  spring 
feed,  it  is  best  sown  in  J uly  or  August. 

Eape  is  frequently  grown  in  conjunction  with  other  fodder  crops,  as  for 
example  a mixture  of  rape  and  turnips  in  the  proportion  of  lb.  of  rape 
and  1 lb.  of  turnip  seed.  As  rape-seed  is  huger  than  turnip-seed,  4 lb.  per 
acre  is  necessary  for  the  former  and  to  3 lb.  of  the  latter.  It  is  also 
grown  with  vetches,  by  drilling  rape  18  inches  apart,  and  afterwards  sow- 
ing the  vetches  broadcast  and  horse-hoeing  them  in. 

A row  of  rape  to  four  rows  of  swedes  is  a favourite  variation  in  root 
cultivation  when  the  crop  is  meant  for  spring  consumption.  Eape  may 
be  transplanted  on  to  land  occupied  by  young  winter  vetches,  but  the  plan 
is  not  always  successful.  There  seems  to  be  no  urgent  reason  for  trans- 
planting a crop  in  which  the  seed  is  so  cheap,  and  the  act  of  transplanting 
is  in  itself  a serious  check  upon  growth. 

Eape  is  a highly  nutritious  food  for  sheep,  and  is  seldom  given  to  cattle. 
It  is  a good  finishing  food  for  fattening  wethers  or  lambs,  and  requires  to  be 
used  carefully.  If  it  is  frosted  or  laden  with  wet,  it  may  cause  scour  or 
induce  “ hove  ” or  tympanitis.  It  is  said  that  while  it  undoubtedly  forces 
sheep,  it  is  answerable  for  a somewhat  higher  death-rate. 

Growing  ra'pe-seed  is  largely  practised  on  the  levels  of  the  fen  country. 
It  may  be  fed  off,  and  then  allowed  to  stand  for  seed  the  following  year; 
or  it  may  be  sown  in  August  or  September  with  the  object  of  being  seeded 
in  the  following  summer.  The  plants  branch  out  during  flowering,  and 
fill  up  all  the  available  space.  The  seed  ripens  about  the  end  of  June,  and 
is  cut  with  reaping-hooks,  and  turned  until  dry.  It  is  threshed  with  a 
flail,  and  comes  easily  out  of  the  pods,  or  it  may  be  passed  through  a machine. 


Rap6-ca.kc  is  seldom  used  for  feeding  purposes  on  account  of  its  bitter 
flavour  and  its  liability  to  develop  acrid  principles.  It  is  often  adulterated 
with  mustard  seed,  and  under  the  influence  of  warmth  and  moisture  the 
peculiar  pungent  character  of  this  condiment  appears.  The  use  of  rape- 
cake  has  declined  through  the  introduction  of  more  suitable  foods  for  stock, 
and  there  is  little  inquiry  for  it  for  feeding  purposes.  It  is,  however,  a 
valuable  manure,  and  in  this  respect  equal  to  other  cakes.  It  contains  over 
30  per  cent,  of  albuminoids  and  7 to  8 per  cent,  of  ash,  and  yields  excellent 
results  when  applied  to  cereals  and  other  crops.  It  is  slower  in  its  action 
than  nitrate  of  soda,  but  more  permanent  in  its  effects.  It  has  often  been 
recommended  as  a dressing  for  land  affected  with  wire-worm,  and  is  said  to 
“ burst  ” them.  The  probability  is  that  they  are  attracted  by  it,  and  feed 
upon  it  instead  of  upon  the  growing  crop.  About  5 cwt.  of  rape-cake  per 
acre  is  an  ordinary  dressing,  but  even  in  this  respect  its  use  is  very  restricted. 


Rat »— The  rat  is  one  of  the  most  cunning  creatures  with  which 
we  are  familiar.  Man,  his  relentless  enemy,  employs  every  expedient 
which  human  ingenuity  can  devise  in  order  to  keep  him  down,  and  yet, 
despite  all  these  and  the  counteracting  forces  of  nature  besides,  the  rat 
holds  his  own  against  his  numerous  enemies.  It  is  therefore  not  to  be 
wondered  at  that  he  has  learnt  to  be  cunning,  and  the  most  superficial 
observer  must  have  noticed  his  knowing  and  wide-awake  appearance.  The 
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perpetual  warfare  which  has  existed  between  him  and  his  many  foes, 
continuing  over  countless  generations,  has  so  sharpened  his  faculties  that 
it  is  with  the  greatest  difficulty  he  can  be  kept  in  check.  It  matters  not 
what  part  of  the  world  man  may  choose  for  his  habitation,  it  is  certain  he 
will  be  followed  by  rats.  The  distance  they  travel  is  remarkable,  in  some 
cases  over  many  miles  of  barren  waste-land,  to  where  food-supplies  are 
obtainable.  How  vultures  discover  their  prey — whether  by  sight  or  smell — 
has  long  been  a controverted  question  among  naturalists.  With  their 
powers  of  soaring  aloft  and  looking  down  on  the  earth, -they  have  facilities 
afforded  them  denied  to  quadrupeds,  yet  rats  find  the  carcasses  of  dead 
sheep  far  up  a mountain-side,  and  remain  beside  them  till  nothing  but 
the  skeletons  are  left,  when  the  rats  depart  in  search  of  “ pastures  new.” 

Eats,  as  a rule,  make  their  appearance  wherever  man  takes  up  his  abode, 
acting  the  part  of  scavengers  by  picking  up  and  devouring  refuse  that  may 
find  its  way  into  drains  or  is  thrown  out  in  the  neighbourhood.  In  this 
respect  rats  seem  to  have  been  destined  to  play  an  important  part  in  the 
operation  of  economic  laws.  Indeed,  it  has  been  asserted  that  “ the  visits 
of  the  plague  to  Western  Europe  and  to  Britain  have  ceased  from  the  very 
time  when  rats  became  plentiful.”  On  the  other  hand,  when  there  are 
outbreaks  of  rinderpest  or  foot-and-mouth  disease,  rats  are  credited  with 
carrying  contagion  from  one  farm  to  another. 

There  are  two  kinds  of  rats  which  have  successively  been  introduced 
into  this  country — the  black  rat  {Mus  rattus)  and  the  brown  rat  {Mus 
decumanus).  Both  the  black  and  the  brown  rat  seem  to  have  been  natives 
of  Central  Asia,  and  did  not  appear  in  Europe  till  comparatively  recent 
times, — the  black  variety  at  the  beginning  of  the  sixteenth  century,  and 
the  brown  about  the  middle  of  the  eighteenth.  Specimens  of  the  black 
rat  are  to  be  seen  in  our  museums,  while  living  ones  are  occasionally  found 
when  unloading  ships  from  foreign  ports.  They  are  now  practically  extinct, 
however,  in  this  country.  The  brown  rat  was  the  principal  factor  in 
exterminating  his  less  powerful  cousins,  numerous  instances  being  recorded 
of  his  killing  and  devouring  them.  Having  got  rid  of  the  black  rats,  the 
brown  ones  have  multiplied  to  an  alarming  extent — so  much  so,  that  the 
rat  pest  has  on  many  occasions  been  treated  as  a modern  plague.  The 
notion  that  the  brown  rat  came  to  Britain  from  Norway  is,  of  course,  a 
fiction,  as  it  was  known  in  our  own  country  long  before  it  was  seen  in 
Norway.  Another  notion,  that  it  came  with  the  House  of  Hanover,  is 
equally  ridiculous,  though  this  was  a long-standing  taunt  and  reproach  with 
the  Jacobites. 

The  fecundity  of  rats  is  amazing.  Commencing  to  breed  at  between 
three  and  four  months  old,  rats  produce  from  four  to  sixteen  young  ones 
at  a litter.  In  fourteen  days  these  young  open  their  eyes,  and  soon  after 
become  exceedingly  active  and  playful.  At  six  weeks  old  they  are  com- 
pelled to  fend  for  themselves,  being  then  supplanted  by  another  brood. 

Why  rats  are  becoming  so  numerous  and  so  destructive  to  the  farmer 
are  questions  pressing  for  solution.  Leaving  farm  buildings  and  burrowing 
in  the  fields  and  hedgerows  like  rabbits,  seems  to  be  a modern  habit  with 
them.  Eifty  years  ago  rats  took  up  their  summer  quarters  in  the  fields, 
but,  as  a rule,  returned  to  stackyards  and  the  haunts  of  man  when  food  and 
shelter  became  scarce  on  the  approach  of  winter.  Now,  however,  they  are 
to  be  found  during  the  entire  year  a long  distance  from  human  habitation, 
feeding  on  grain,  turnips,  potatoes,  etc.,  which  have  been  left  in  the  fields. 
This  change  in  the  habits  of  rats  is  generally  regarded  as  more  attributable 
to  sanitary  science  than  aught  else.  Formerly  the  drain  of  every  house  was 
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a built  conduit,  which  was  almost  invariably  the  habitat  of  rats.  Now, 
however,  fireclay  pipes,  Buchan  traps,  and  cement  have  displaced  the  built 
conduits,  and  rats  have  thus  been  obliged  to  alter  their  habits.  With  the 
modern  rat-proof  devices  for  building  stacks  in  farm  steadings,  and  with 
the  use  of  cement  for  barn  and  other  floors,  rats  have  not  the  same 
facilities  for  living  in  such  situations  as  formerly.  Still,  however,  the 
damage  done  to  the  farmer  is  incalculable,  when  rats  gain  access  to  a stack 
of  grain  or  burrow  in  a potato-pit. 

If  rats  are  to  be  kept  in  check,  attention  must  be  paid  to  their  destruc- 
tion. In  every  case  where  stacks  are  infested,  these  should  be  encircled 
with  small  mesh  wire-net  when  being  threshed,  and  with  the  aid  of  a 
terrier  not  a single  rat  should  be  allowed  to  escape.  The  use  of  modern 
poisons,  traps,  snares,  ferrets,  spades,  dogs,  and  guns,  properly  applied,  will 
keep  down  rats  if  sufficiently  persisted  in.  But  no  spasmodic  effort,  now 
and  again  suspended  and  as  often  renewed,  will  meet  the  necessities  of  the 
case.  Neither  will  any  or  all  of  these  resources  combined  be  sufficient 
where  they  are  merely  local  in  their  application.  Eats  are  quick  to 
apprehend  danger  and  prompt  to  fly  from  it.  Hence,  being  attacked  on 
one  farm,  they  will  in  most  cases  not  be  slow  in  finding  refuge  somewhere 
else;  and,  being  able  to  travel  long  distances,  they  will  suddenly  make 
their  appearance  in  large  numbers,  it  may  be  several  miles  away.  It 
will  thus  be  seen  that  simultaneous  action  must  be  taken  in  each  district 
if  the  war  against  rats  is  to  be  successful.  Let  the  policy  here  recom- 
mended be  generally  adopted,  and  industriously  and  patiently  prosecuted, 
and  there  is  no  reason  why  the  plague  of  rats  should  not  be  reduced  to  a 
minimum. 


R63.p i ng*  IVI  a.ch  i ncs  ■ — Heaping  machines  include  three  classes — 
manual  delivery,  self-raking,  and  binders.  The  manual  delivery  is  but 
little  used  now  except  on  small  holdings,  or  when  a mowing  machine  is 
converted  into  a reaper  by  being  fitted  with  a sheafing  attachment.  In 
very  hilly  districts  the  light  draught  of  the  manual  delivery  machine  makes 
it  a convenient  machine  to  work,  and  as  at  high  altitudes  it  is  often 
injudicious  to  bind  the  sheaf  at  once,  as  drying  is  impeded  thereby,  it  may 
be  the  most  profitable  machine  to  use.  On  the  large  farm  it  has  its  place 
for  cutting  out  badly  storm  broken  patches  where  bigger  and  heavier 
machines  cannot  be  conveniently  used.  In  seasons  when  the  crop  becomes 
storm  broken  early,  or  where,  through  repeated  twisting  from  various  winds, 
satisfactory  work  cannot  be  done  by  big  machines,  great  advantage  is 
obtained  from  the  use  of  the  manual,  and  for  this  reason  it  is  advisable  in 
buying  a mower  to  have  the  sheafing  attachment  also.  The  ordinary 
manual  delivery  reaper  differs  little  from  the  grass  mower,  except 
that  it  is  not  necessary  for  it  to  be  so  highly  geared,  and  that  it  is 
provided  with  a sheafing  rack.  The  operator  keeps  up  a continuous 
sweeping  motion,  pulling  the  crop  on  to  the  knives  and  loading  it  on  the 
sheafing  rack,  which  during  the  time  it  is  being  loaded  is  brought  to  a 
somewhat  verticle  position,  being  held  there  by  a lever  controlled  by  the 
operator’s  foot ; when  loaded,  the  rack  is  allowed  to  fall,  and  the  sheaf 
slips  off. 

Self-acting  back-delivery  reapers  are  also  made,  the  sheafing  being 
performed  by  a reel  carrying  two  or  three  short  dummy  sails  which  pull 
the  corn  to  the  knives,  and  one  rake  which  sweeps  the  sheaf  from  the 
platform.  The  reel  is  carried  on  a nearly  verticle  standard,  and  is  actuated 
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by  a chain  gear  taken  from  the  main  spindle.  As  it  is  a back-delivery 
machine,  the  sheaves  must  be  removed  to  clear  a fresh  horse  walk  at  each 
round. 

Side-delivery  machines  have  long  been  made  in  the  form  of  swathers, 
the  crop  being  carried  from  the  knives  on  a revolving  horizontal  canvas. 

All  these  machines  are  of  comparatively  easy  draught. 

The  self-raking  machine  or  self -raker  was  the  most  generally  used 
machine  in  England  until  recent  years,  when  the  binder  has  become  so 
commonly  adopted.  Over  large  areas  not  one  self-raker  will  be  seen  at 
work,  while  in  others,  where  an  equally  good  agriculture  is  practised,  they 
will  be  met  with  very  frequently.  In  districts  where  very  heavy  crops  are 
grown,  as  on  the  rich  fen  lands,  the  corn  is  very  liable  to  lodge  or  become 
storm  broken,  and  there  the  self -raker  does  the  most  satisfactory  work,  in 
spite  of  the  extra  cost  of  binding  by  hand,  which,  apart  from  the  cost  of  the 
string,  is  additional.  Also  in  districts  where  climatic  conditions  are  not 
favourable  to  ripening  and  making,  and  where  it  is  unwise  to  bind  the  corn 
when  freshly  cut,  the  binder  is  not  in  so  high  favour  and  the  self-raker 
holds  its  own,  for  drying  and  ripening  proceed  much  quicker  when  the 
sheaf  lies  loose  than  when  bound,  although  the  corn  itself  is  safer  when  it 
is  stooked  or  shocked.  The  self-raker  has  been  greatly  improved  even  since 
the  time  when  it  was  freely  used ; in  spite  of  this  it  is  relatively  a heavy 
draught  machine,  because  much  power  is  required  to  turn  the  sails  and 
make  them  sweep  off  a heavy  sheaf,  especially  if  it  is  in  any  way  caught  up, 
as  is  frequently  the  case  with  long,  twisted,  or  weed-grown  crops.  For- 
merly the  standards  for  carrying  the  sails  were  much  higher  and  farther 
outside  the  heel  of  the  knife ; this  added  greatly  to  the  length  of  the  sail, 
and  consequently  added  to  the  strain  required  to  move  the  load.  Some  of 
the  earlier  machines  were  made  with  two  travelling  wheels,  and  in  some 
cases  the  sail  gear  was  outside  the  wheel  in  the  single-wheel  machines ; now 
all  machines  have  the  sail  gear  inside  the  travelling  wheel.  It  would  be 
difficult  to  secure  a better  position  for  the  sails  than  is  now  obtained,  as  in 
a lower  setting  a sweep  could  not  be  got  which  would  discharge  the  sheaf 
sidewise  and  run  clear  of  the  driving  gear.  Machines  run  more  easily  also 
because  the  connecting  rod  or  pitman  is  placed  in  better  line  with  the  knife, 
and  moreover  is  so  situated  that  the  heel  of  the  knife  passes  more  freely 
over  furrows.  Machines  also  balance  better  since  the  spring  balance 
driver’s  seat  attached  to  the  main  axle  has  been  used ; formerly  the  seat 
was  placed  far  forward  on  the  draught  pole,  sufficiently  forward  to  be  clear 
of  the  long  sails  then  in  vogue ; the  load  was  often  very  heavy  on  the 
horses’  necks ; while  there  was  great  danger  to  the  driver  in  the  event  of 
the  seat  breaking;  and  many  horrible  deaths  occurred  through  the  driver 
falling  in  front  of  and  being  mauled  by  the  knives.  The  fore  and  aft 
balancing  is  now  very  correct,  and  practically  no  load  is  thrown  on  the 
horses’  necks.  The  machine  itself  is  carried  on  the  main  travelling  wheel, 
and  a smaller  wheel  placed  on  the  offside  of  the  machine,  behind  the  corn 
divider.  The  raising  of  the  platform  and  cutting  parts  is  usually  simple ; 
while  simple  contrivances  raise  or  lower  the  pitch  of  the  knives  so  as  to 
make  them  face  the  work  at  the  desired  angle.  The  heavy  platforms  can 
also  be  raised  from  the  horizontal  to  the  verticle  for  transit  or  storing. 

The  binder  (see  Binder)  performs  the  operations  of  cutting,  sheafing, 
binding,  and  delivery.  The  framework  is  carried  on  a large  travelling 
wheel  acting  as  the  driving  wheel,  about  and  above  which  are  the  various 
gearings  and  parts  necessary  for  sheafing  and  binding ; and  by  a smaller 
travelling  wheel  on  the  offside  of  the  cutting  platform.  The  cutting  gear 
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and  parts  do  not  differ  much  from  those  on  the  ordinary  reaping  machine, 
hut  the  corn  falls  on  to  a horizontal  platform  about  which  in  an  endless 
canvas,  which  in  the  machines  in  most  general  ,use  conveys  the  corn  to  two 
vertical  canvases  placed  somewhat  vertically  and  parallel  to  one  another ; 
these  move  in  different  directions,  and  the  corn  is  carried  up  between  them, 
and  so  conveyed  to  the  sheafing  platform.  The  passage  of  the  corn 
between  the  vertical  canvases  is  liable  to  cause  grain  to  be  threshed  out, 
particularly  when  it  is  ripe,  and  in  recent  years  there  has  been  an 
endeavour  by  means  of  floating  elevators  and  other  devices  to  minimise 
the  injury  which  is  wrought  by  fixed  canvas  elevators.  The  mechanism  on 
the  sheafing  platform  collects  the  crop  as  it  is  constantly  being  poured  on 
to  it,  and  separates  it  into  sheaves,  binds  the  sheaves,  and  releases  them, 
allowing  them  to  fall  straight  to  the  ground,  or  on  to  a carrier  which 
collects  a number  before  depositing  them  in  convenient  lots  to  be  shocked 
cr  stocked.  In  binders  made  without  vertical  canvases  the  crop  is  conveyed 
by  the  platform  canvas  directly  to  the  packing  arms,  and  is  then  gripped 
by  the  grasper  carrying  the  twdne,  and  tied.  The  sheaf  is  lifted  by  a 
mechanical  fork  or  arm  and  placed  outside  the  horse  track.  There  is,  of 
course,  considerable  difference  in  the  construction  of  the  two  types  of 
binder,  as  no  provision  has  to  be  made  for  the  working  of  the  vertical 
canvas ; in  the  single  canvas  machines  a butter  is  not  used,  and  the  butt 
of  the  sheaf  has  a conical  instead  of  a flat  base ; this  is  advantageous, 
especially  where  there  is  much  green  weed,  as  air  circulates  better  about 
the  butt.  The  tying  is  in  each  case  effected  by  a knotter,  in  which  the 
automatic  action  of  the  sewing  machine  needle  is  adapted  to  the  special 
circumstances.  Machines  have  been  developed  to  a highly  efficient  stage, 
and  few  troubles  arise  in  the  fields  now. 


Reclamation  of  Land. — In  the  time  of  the  Eoman  occupation 
and  before  the  era  of  land  improvement,  reclamation  of  land  was  the  chief 
means  of  increasing  agricultural  productivity.  The  same  is  still  true  in  all 
new  countries,  where  the  first  task  of  the  settler  is  to  clear  forests  and 
break  up  prairies.  In  this  country  the  fruits  of  Eoman  reclamation  are 
seen  extensively  in  East  Anglia  (see  Fen  Lands),  and  the  powers  of  reclama- 
tion Commissions  are  of  ancient  standing.  Eeclamation  may  consist  in  the 
construction  of  sea-walls  and  dykes  for  the  recovery  of  rich  land  liable  to 
inundation  or  to  the  encroachment  of  daily  tides.  It  may  consist  in  the 
drainage  of  lakes,  cars,  marshes,  mosses,  or  bogs,  of  which  many  examples 
might  be  given,  such  as  Chatmoss  in  Lancashire,  Sedgemoor  in  Somerset- 
shire, Prestwick  Car  in  Northumberland,  and  Wittlesea  Mere  in  the  fen 
country.  It  may  consist  in  the  reclamation  of  upland  tracts  such  as  the 
Heath  of  Lincolnshire,  the  Wolds  of  Yorkshire,  the  Downs  of  Wiltshire; 
of  forest  tracts  like  Sherwood,  or  of  moor  and  fell  in  Sutherlandshire  or  other 
counties  too  numerous  to  name. 

The  reclamation  of  land  is  a favourite  theme  among  philanthropists,  and 
no  one  can  doubt  that  enormous  tracts  of  land  now  uncultivated  or 
inundated  by  water  might  be  tilled,  or  drained,  and  converted  into 
productive  soil.  Work  of  this  description,  it  has  often  been  suggested,  should 
be  undertaken  by  the  State  for  employing  those  who  are  out  of  work. 
Economically,  it  may  be  inferred  that  land  of  sufficiently  productive 
character  has  either  already  been  reclaimed  or  may  be  safely  left  to  private 
enterprise.  There  are,  however,  many  who  refuse  to  look  at  reclamation 
from  a fiscally  economical  point  of  view,  at  least  of  an  immediate  nature. 
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and  urge  the  importance  of  converting  waste  lands  into  productive  fields. 
This  is  not  the  place  to  discuss  such  schemes,  but  so  far  as  profitable 
reclamation  is  concerned  the  private  interests  of  landowners  ought  to  be 
a sufficient  stimulus.  The  great  bar  to  further  reclamation  is  the  low 
price  of  agricultural  produce,  brought  about  by  reclamation  on  a still  wider 
scale  in  North  and  South  America,  Australia,  and  many  other  parts  of  the 
world.  In  fact  it  becomes  a question  whether  in  the  case  at  least  of  waste 
land  it  may  not  be  more  profitable  as  rough  grazing  in  its  present  state 
than  if  converted  into  tillage  land.  In  many  cases  reclamation  has 
proved  a failure,  as  for  example  in  those  of  poor  down  lands  which  were 
broken  up  in  the  period  of  high  prices,  but  have  since  been  allowed  to  fall 
out  of  cultivation.  The  tendency  at  the  present  time  is  rather  to  abandon 
tillage  in  the  case  of  the  poorer  classes  of  soil,  and  as  long  as  this  is  the 
case  no  inducement  can  exist  for  breaking  up  large  areas  of  less  promising 
land.  The  case  of  alluvial  tracts  like  “The  Wash,”  for  example,  rests  on 
a different  footing,  but  all  extensive  reclamation  work  seems  at  present  at 
a standstill,  owing  to  the  general  unremunerative  character  of  agricultural 
pursuits. 


Red  Polled  Cattle. — The  story  of  the  making  of  the  red 
polled  cattle  of  the  present  day  is  on  record  in  all  its  details.  An  area 
of  some  250  square  miles  in  north-east  Suffolk — part  of  the  district  of 
East  Anglia,  which  is  distinctively  marked  by  its  place  and  family  names 
— is  locally  known  as  High  Suffolk.  Here,  and  in  the  adjacent  section 
of  Norfolk,  which  districts  were  principally  settled  by  the  Angle  folk, 
were,  from  of  old,  a breed  of  hornless  cattle.  They  were  good  milkers. 
The  butter  product  was,  in  1735,  asserted  to  be  “justly  esteemed  the 
pleasantest  and  best  in  England.”  Sixty  years  after  John  Kirby,  “the 
Suffolk  Traveller,”  set  down  this  challenge  to  dairymen,  the  much  more 
travelled  West  Suffolk  agriculturist,  Arthur  Young,  noted  that  the  cows  in 
High  Suffolk  were  “ universally  polled — that  is,  without  horns.”  The  best, 
“ famous  for  their  quantity  of  milk,”  he  said,  were  “ either  red,  brindle,  or 
yellowish-cream  colour.”  This  last-named  hue  had  long  been  termed 
“ Suffolk  dun.”  In  shape  they  were  very  far  below  the  present  standard 
of  merit ; high  on  the  leg,  carcass  uneven,  loin  narrow,  back-bone  ridged, 
somewhat  large-boned,  head  large  and  clumsy.  They  had,  however,  a 
soft,  satin-like  skin,  which  is  a characteristic  of  the  red  polled  of  to- 
day. 

The  Norfolk  north-eastern  area,  where  the  Danes,  the  socmen  of  the 
eleventh  century,  made  their  “ bys  ” and  “ thorpes,”  had^  from  time  im- 
memorial, a neat,  blood-red,  white-faced,  horned  breed.  John  Marshall,  an 
accurate  observer  and  recorder  of  rural  life  and  customs  in  the  latter  part  of 
the  eighteenth  century,  was  some  two  years  an  estate  agent  in  this  Anglo- 
Danish  area.  He  spoke  highly,  in  his  B,ural  Economy  of  Norfolk,  of  these  cattle 
as  “ a small,  hardy,  thriving  race ; . . . the  Herefordshire  breed  in  miniature ; 

. . . fattening  as  freely  and  finishing  as  highly  at  three  years  old  as  cattle 
do  generally  at  four  or  five.”  The  flesh,  he  says,  was  of  “ a superior  quality.” 
Marshall  saw  stock  got  by  a Suffolk  polled  bull  out  of  such  a cow,  and 
asserted  that  they  were  far  inferior  to  the  old  Norfolk,  which  breed,  he 
says,  was  “ admirably  adapted  to  the  soil,  climature,  and  system  of  manage- 
ment.” Thomas  William  Coke — the  renowned  “ Coke  of  Norfolk”- — however, 
chose  the  Devon  as  the  breed  which  satisfied  his  ideal.  His  tenantry 
accepted  his  judgment  in  cattle,  as  they  had  done  in  sheep,  and  the  Devon 
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thus  found  a home  in  the  county.  Jonas  Eeeve  of  Wighton,  one  of  the 
Holkham  tenants,  had  another  ideal,  namely,  what  is  now  termed  the  dual- 
purpose  cow,  a beast  good  for  the  dairy  as  well  as  for  the  butcher.  He 
and  a neighbour  yeoman,  Eichard  England  of  Binham,  accordingly 
endeavoured  to  breed  such  a cow.  To  that  end  they  selected  prime  red 
Norfolk  and  Suffolk  polled  milkers,  and  on  them  used  a Norfolk 
blood-red  bull.  We  know  nothing  of  their  failures.  The  public  in  July 
1808  were  first  invited  to  judge  the  beginning  of  success.  The  East 
Norfolk  Agricultural  Society  in  that  month  held  its  show  at  Swaffham. 
Soon  after  it  advertised  in  the  Norwich  Mercury  that  Mr.  Eeeve  had 
exhibited  a bull  of  “ the  new  kind  . . . having  no  horns,  of  the  true 
Norfolk  red,”  and  able  to  “get  stock  that  would  fat  to  about  50  or  60 
stone,  with  as  little  coarse  meat  as  could  be  expected.”  At  the  Holkham 
sheep- shearing  of  1810,  Mr.  Eeeve  first  showed  the  new  stock — “his  Norfolk 
bull  and  two-year-old  heifer.”  Lord  Sondes  of  Elmham,  Sir  Edward 
Kerrison  of  Oakley,  and  a few  landowners,  on  whose  estates  the  old  style 
polled  cattle  had  been  for  many  a year,  and  a few  of  the  tenantry  in  the 
two  counties,  availed  themselves  of  the  new  blood-red  stock.  Mr.  Eeeve 
continued  his  selection  until  1828,  when  he  gave  up  farming.  His  herd  was 
then  advertised  as  “ eleven  matchless  blood-red  cows  in  calf,  two  three-year- 
old  heifers  in  calf,  and  a two-year-old  bull,  one  of  the  most  perfect  animals 
in  the  kingdom.”  Mr.  England’s  herd  a few  years  later  contained  thirty  blood- 
red  cows.  The  new  variety  was  not  recognised  by  the  County  Agricultural 
Societies  until  1847,  or  by  the  Eoyal  Agricultural  Society  until  1862.  The 
distinctive  name  was  then  Norfolk  and  Suffolk  Eed  Polled.  In  1882,  when 
a Herd-Book  had  been  in  existence  eight  years,  and  the  cattle  had  grown 
into  favour,  as  the  dual-purpose  cow,  in  the  United  States,  the  more 
general  name  Eed  Polled  was  adopted. 

To  the  fuller  knowledge  of  the  beginnings  of  the  red  polled,  which  was 
made  available  by  the  Herd-Book,  with  its  system  of  descent,  through 
the  dam,  noted  by  group  letters  and  family  numbers,  was  added,  from 
1887,  the  recording  of  milk  returns  of  whole  herds,  and  the  live  weights 
of  fatted  stock  registered  at  public  shows.  The  consequence  has  been 
further  selection,  so  that  now  only  some  200  of  the  385  families  registered 
in  the  early  volumes  of  the  Herd-Book  have  the  breeders’  favour.  There 
has  thus  been  secured  a uniformity  of  type  of  a dual-purpose  red  polled 
beast.  With  little  amendment,  John  Marshall’s  word-picture  of  the  old 
Norfolk  blood-red  cattle  may  be  accepted  as  a description  of  the  well-bred 
red  polled:  a small,  hardy,  thriving  race,  fattening  freely  and  finishing 
highly;  small-boned,  short-legged,  round  barrelled,  well  loined,  well-filled 
thighs ; clean  chapped ; the  head  fine  and  fawn-like ; colour  blood-red ; 
skin  soft  and  satin-like,  or  with  a close  rich  coat  of  hair.  The  red  polled 
have  an  inheritance  from  the  most  famous  Suffolk  polled  milkers  of  Arthur 
Young’s  days,  in  addition  to  hornlessness,  namely,  very  large  milk  veins, 
rising  in  knotted  puffs.  There  is  generally  a comparatively  small  but  well- 
shaped udder,  the  milk  holding  up  in  the  knotted  veins.  The  old-time 
Suffolk  polled  had  a large  udder,  loose  and  creased  when  empty.  The 
most  noteworthy  sight  in  the  cattle  section  of  the  showyards  of  the 
Norfolk  and  Suffolk  County  Agricultural  Societies  is  the  array  of  dainty 
cows  and  heifers,  true  to  the  highest  standard  of  merit  as  regards  form  and 
colour.  The  bulls  are,  as  a rule,  massive,  but,  while  masculine  in  character, 
are  only  occasionally  nearly  perfect  in  form. 

It  has  been  said  above  that  the  Eed  Polled  Society’s  regulation  for  record 
of  milk  production  is  that  it  shall  show  the  yield  of  every  cow  in  a herd. 
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As  a consequence,  the  evidence  of  milk  inheritance  is  most  abundant. 
Lord  Rothschild  has  at  Tring  Park  three  herds,  shorthorned,  J ersey,  and 
red  polled  respectively,  descended  from  cows  chosen  for  their  proved  milk 
inheritance.  The  returns  published  each  year  are  thus  of  the  highest 
value  for  comparative  purposes.  Here  are  a few  of  the  averages  of  milk 
yield  of  cows  which  were  in  the  herd  the  whole  year : — 


Shorthorns. 

Jerseys. 

Red  Polled. 

No. 

Average  Lhs. 

No. 

Average  Lhs. 

No. 

Average  Lbs. 

1898—99  (fifty  thre©  wseks)  . 

21 

7396-95 

37 

6480-08 

36 

7033-45 

1899-1900  (fifty-two  weeks)  . 

34 

6785 

39 

6136 

34 

6520 

1900-01  .... 

36 

6559-2 

31 

6335-12 

43 

6895*76 

1905-06  .... 

57 

6706-65 

21 

6919-61 

30 

6743*81 

1906-07  .... 

46 

67.87-5 

18 

7455-88 

40 

6571*5 

In  the  last-named  year  individual  returns  in  the  red  polled  herd  were — 
12,005  lb.;  9381  lb.;  8000  to  9000  lb.  four;  7000  to  8000  lb.  eight; 
6000  to  7000  lb.  fourteen;  5000  to  6000  lb.  five;  under  5000  lb.  seven. 
The  red  polled  cow  13315  Clarissa — W 3,  gave  milk  303  days  in  the  year 
ended  September  28,  1907,  amounting  to  12,005  lb.  She  had  calved  down 
on  April  27,  1907.  She  was  born  at  Whitlingham  on  December  1,  1898; 
dropped  her  first  calf  on  November  28,  1900,  and  her  second  calf  on 
December  22,  1901,  357  days ; total  yield,  8382f  lb. ; in  1902,  6779f  lb. 
in  315  days ; third  calf,  December  28,  1902,  9547  lb.  in  363  days  of 
1903.  On  March  23,  1905,  she  entered  the  Tring  Park  herd;  then  six 
weeks  in  milk;  yield  to  September  30,  8024  lb.  in  191  days;  year 
1905-6,  sixth  calf,  11,118  lb.  milk  in  332  days — days  dry  32;  and  in  the 
year  1906-7  twin  calves,  12,005  lb.  milk  in  303  days — 61  days  dry.  The 
herd  return  for  1906-7  gave  these  noteworthy  averages : 10955  Battersea 
Princess  5th — W 1,  8 years’,  7018  lb.;  18442  Beatrice  2nd — B 11,  5 years’, 
8301-6  lb.;  11255  Fly— B 8,9  years’,  7257*1  lb.;  10606  Peaceful— B 13, 
10  years’,  8644  lb. ; 15794  Rossway  Lady — 2 Suff.,  4 years’,  7561*1  lb. 
These  are  all  descended  from  Suffolk  families,  and  there  are  many  others 
similarly  bred  which  give  equally  good  returns. 

Among  the  descendants  of  the  Norfolk  families  there  are  also  many 
records  of  good  averages.  9461  Kathleen — A 24  (A  is  the  group  letter 
of  Elmham  families),  seven  calves  in  nine  years ; average,  8182*7  lb. 
Nicholas  Powell,  farming  near  Fakenham,  whose  family  had  occupied  the 
same  land  a hundred  years,  and  who  thus  knew,  by  home-talk,  of  the 
doings  of  their  neighbours  Reeve  and  England,  took  up  the  selection  and 
breeding  of  the  red  polled  when  a young  man;  entered  into  the  life-work 
of  a yet  older  man  in  Mid-Norfolk  named  Ben  Pond ; and  thus  by  the 
year  1865  had  established  the  most  worthy  of  the  ideal  red  polled.  The 
families,  noted  by  the  group-letter  P,  have  now  a high  repute  in  England 
and  America.  The  best  illustration  of  the  Powell  group  is  this  year,  1908, 
furnished  by  two  cows,  in  the  small  herd  at  Acton  Reynold  which  have 
won  Sir  Walter  Corbet,  Bart.,  high  showyard  honours.  13767  Linda 
— P 4,  now  ten  years  old,  has  been  in  the  herd  six  years  and  has  been  a 
regular  breeder.  She  has  given  60,238  lb.  of  milk  in  2015  days ; has  been 
dry  only  166  days,  and  her  average  is  10,039*7  lb.  In  no  year  has  she 
been  fewer  than  319  days  in  milk;  in  one  year  she  was  in  milk  351  days. 
The  eight-year-old  16483  Desiree  of  Johnstown — P 4,  was  bought  as  a 
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young  heifer  in  Ireland.  She  dropped  her  first  calf  in  September  1904, 
and  had  given  to  December  31,  1907,  33,435J  lb.  of  milk  in  1087  days. 
In  the  year  1906  she  was  not  dry,  and  gave  9239J  lb.,  though  her  second 
calf  had  been  dropped  on  September  16,  1905.  The  Acton  Beynold 
herd’s  average  for  its  seven  cows  in  1907  was  8370T  lb.  of  milk.  At  Necton 
Hall,  Norfolk,  there  has  been  a herd  of  red  polled  from  the  early  days, 
and  Mr.  Harvey  Mason’s  selection  is  descended  from  the  old  stock.  He 
tests  the  milk,  by  the  Babcock  apparatus,  for  its  butter-fat  contents.  The 
seven-year-old  cow  17918  Berry — N 4,  in  the  year  1907  was  in  milk  357 
days,  yielding  a total  of  10,682f  lb. ; with  a 5 per  cent,  average  of  butter 
fat : this  works  out  at  534  lb.  of  butter.  In  the  year  1906  the  cow  gave 
9899  lb.  of  milk  in  356  days  ; butter  fat,  4*4  per  cent. 

A noteworthy  quality  of  the  red  polled  cow  is  its  continuous  flow  of 
milk,  so  that  while  it  cannot  equal  the  shorthorn,  the  Jersey,  or  the 
Guernsey  in  the  amount  of  its  daily  yield,  when  the  cow  is  in  its  flush  of 
milk  the  few  weeks  after  calving,  the  total  for  the  year,  as  is  shown  by  the 
Tring  Park  records,  compares  favourably  with  these  other  varieties.  More- 
over, it  is  not  uncommon  for  there  to  be  a good  mess  of  milk  daily  near  to 
and  even  up  to  the  day  of  calving.  Eemarkable  evidence  of  continuous 
milk-yield  is  found  in  a cow,  2728  Crocus — 0 11.  She  was  sired  by  a son 
of  an  Elmham-bred  heavy  milker — a cow  good  enough,  when  fat,  to  win 
the  cup  as  best  red  polled  beast.  Crocus  dropped  her  first  calf  September 

18,  1887,  and  milked  to  February  22,  1889 — a total  of  11,178|  lb.  in  509 
days.  After  being  21  days  dry,  she  dropped  her  second  calf  and  milked  to 
April  17,  1890;  total,  11,450J  lb.  in  394  days, — maximum  yield,  298f  lb.; 
yield  in  13th  week,  222  lb.  Dry  to  May  11  (30  days),  when  she  dropped 
her  third  calf,  and  was  certified  to  be  incapable  of  further  breeding,  owing 
to  a mishap  in  calving.  Order  was  given  to  milk  as  long  as  possible  and 
then  fatten  her.  She,  however,  was  yet  milk-yielding  on  December  31, 
1891,  15,055  lb.  in  460  days.  In  1892  she  gave  6735i  lb.— butter  fat  5 to 
5*4  per  cent. ; in  1893,  5505J  lb. — butter  fat  4*7 ; in  1894,  4955|  lb. ; in 
1895,  4538J  lb. ; in  1896,  4254J  lb. ; in  1897,  4047  lb. ; in  1898,  3540f  lb. 
— butter  fat,  the  last  four  years  4*3  per  cent. ; in  1899  to  September  28, 
1690J  lb.  As  she  was  then,  after  9 years  4 months  had  passed, 
showing  signs  of  giving  up  the  contest  with  the  herdsman,  and,  though 
yielding  6*19  lb.  of  milk  per  day,  was  in  good  flesh  on  grass  feed,  she  was 
sent  to  the  butcher.  Her  total  milk-yield  was  73,056J  lb.  from  September 

19,  1887,  to  September  28,  1899 — 12  years  9 days  with  only  51  days 
cessation.  Her  live  weight  at  the  close  of  her  final  six  months  on  grass 
was  16  cwt.  39  lb.  (1831  lb.) 

Prolonged  milk-yield  after  dropping  a first  calf  is  followed  by  succeed- 
ing years  of  heavy  yields.  One  such  is  worth  quoting,  since  the  cow  is  yet 
in  the  Tring  Park  herd,  where,  on  March  9,  1907,  she  dropped  her  eighth 
calf.  14723  Coronet  3rd — T 1 (an  offshoot  of  the  Powell  selection), 
dropped  her  first  calf  on  August  13,  1901,  and  milked  to  February  24, 
1903  (539  days);  total  yield,  9963f  lb.  Dry  52  days,  she  gave  a total  of 
8055J  lb.  during  the  year  1903.  On  March  23,  1905,  she  was  bought  at 
the  Whitlingham  closing-out  sale,  then  six  weeks  in  milk,  and  gave  5561  lb. 
in  the  following  191  days.  In  the  year  ended  September  29, 1906,  she  gave 
a further  4685  lb.  and  rested  112  days  of  the  succeeding  year,  then  giving 
8378  lb.  to  September  28, 1907. 

The  fatted  red  polled  cannot  compete,  on  equal  terms,  with  the  beef- 
making breeds,  nor  with  the  dual-purpose  shorthorn.  The  breeder, 
however,  knows  that  his  stock  sells  at  the  rate  per  stone  of  prime  black 
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polled ; that  the  public  require  small  superior  joints,  and  the  butcher  an 
animal  that  cuts  up  to  advantage.  The  red  polled  answers  these  demands. 
Though  not  fully  matured  until  the  fourth  year,  a steer  fed  on  from 
calfhood  may  be  profitably  fatted  at  22  months.  Heifers,  as  possible  milk 
and  butter  producers,  usually  grow  into  cows  which  mature  before  they  go 
to  the  butcher.  In  comparative  returns  of  the  year’s  feeding  of  steers, 
progressing  from  20  months  to  2f  years,  the  red  polled  holds  its  place. 
Increase  by  the  year’s  feeding  has  ranged  as  high  as  53*98  per  cent. 
Norwich  and  Smithfield  Club  breed  cup  winners  usually  show  a gain  of 
from  87  to  40  per  cent.  The  steer  which  won  the  honour  in  1906  had 
gained  34*72  per  cent.,  and  his  live  weight  was  16  cwt.  12  lb.  at  34J 
months.  The  heifer  which  won  the  cup  in  1907  weighed  13  cwt.  31  lb.  at 
34  months.  Eed  polled  on  shorthorn  or  Hereford  has  proved  a good  cross ; 
reversing  the  order,  the  cross  not  unusually  is  uneven  and  wanting  in 
character : in  each  cross  most  of  the  progeny  are  polled  and  blood  red. 
A red  polled — Hereford  heifer  was  fifth  in  the  carcass  competition  of 
1907 ; weight  10  cwt.  15  lb.  at  22J  months.  A red  polled — Dexter  heifer 
at  30 J months  weighed  8 cwt.  24  lb.,  and  a steer  7 cwt.  100  lb.  at  221- 
months. 

It  is  asserted  that  the  red  polled  eats  less  food  than  the  shorthorn  of 
equal  age.  At  the  Buffalo  Pan-American  Show  in  1901,  in  a six  months’ 
official  test  the  cost  of  making  100  lb.  of  butter  was  found  to  be  10.27 
dollars  by  the  five  red  polled  cows,  12.10  dollars  by  the  five  shorthorns. 
An  eight-year  red  polled  cow  took  second  place  in  butter  profit  of  the  fifty 
cows  of  ten  breeds  tested,  excelling  all  the  Jerseys,  Ayrshires,  Holsteins, 
and  four  of  the  five  Guernseys,  which  breeds  headed  the  list.  She  gave 
6161  lb.  of  milk  from  May  1,  though  she  had  calved  down  on  March  7,  and 
the  estimated  butter  was  323  lb.  The  five  red  polled  cows  tested  averaged 
269f  lb.  of  butter  at  , a cost  of  138.03  dollars  for  feed;  net  profit  197.80 
dollars : the  five  shorthorns,  162.12  dollars  for  feed ; net  profit  172.84 
dollars. 

The  red  polled  cow,  however,  demands  special  attention  if  good  results 
are  to  be  had.  The  change  from  Norfolk  poor  pastures  and  its  cold  east 
winds  to  the  rich  grass  and  milder  airs  of  other  districts,  may  be  most 
damaging  to  the  production  of  milk.  In  this  respect  the  inheritance  of 
East  Anglian  conditions  make  the  red  polled  a cow  that  may  not  be  every 
poor  man’s  beast.  It  is  probably  due  to  the  extreme  diversity  of  what 
John  Marshall  termed  climature,  and  to  the  comparatively  small  farms, 
that  the  breed  has  done  so  well  in  the  United  States  as  to  give  the  red 
polled  the  title  of  the  farmer’s  cow. 


Red  Water. — See  Hsemoglobinuria. 


Rennet. — If  the  fourth  stomach  of  a calf  be  cut  into  pieces,  and 
these  soaked  in  a solution  of  salt,  it  is  found  after  some  time  that  the 
liquid  possesses  the  power  of  curdling  milk.  This  liquid  is  called  rennet, 
and  its  power  is  due  to  its  having  absorbed  from  the  stomach  of  the  calf 
a chemical  ferment  or  enzyme,  possessing  this  remarkable  property. 
Formerly  each  cheese-maker  prepared  his  own  rennet  in  this  way.  Some- 
times the  fresh  stomachs  were  used,  sometimes  they  were  stored  in  strong 
brine  until  required.  Sometimes  they  were  dried,  or  salted  and  dried ; 
they  were  known  as  veils.  Owing  to  the  difficulty  of  obtaining  fresh  and 
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sweet  veils,  and  of  preparing  the  rennet  solution  so  that  it  was  free  from 
any  contamination  or  taint — for  a contaminated  rennet  is  certain  to 
produce  a contaminated  cheese — the  home  production  of  rennet  has  grown 
out  of  date,  and  the  rennet  now  used  is  generally  an  extract  prepared  by 
manufacturers  who  make  a speciality  of  its  production.  These  makers 
employ  skilled  workpeople,  who  carefully  examine  every  veil  used  so  as  to 
reject  tainted  veils,  or  to  remove  any  tainted  parts  from  those  veils  which 
are  on  the  whole  fit  for  use.  They  employ  the  best  apparatus  for  sterilising 
all  the  liquids  used,  and  take  the  utmost  pains  to  ensure  the  purity  of 
their  goods.  Hence  they  were  soon  able  to  place  upon  the  market  an 
article  far  superior  to,  and  stronger  than,  the  home-made  product.  With 
the  introduction  of  vacuum  machinery  it  also  became  possible  to  evaporate 
the  liquid  extract  to  dryness,  and  thus  obtain  the  ferment  in  a dry  powder 
mixed  with  salt,  or  this  powder  was  pressed  into  tabloids.  Eennet  powder 
is  also  said  (L.  Lindet)  to  be  made  by  adding  to  the  liquid  rennet  extract, 
first  calcium  chloride  and  then  sodium  phosphate.  An  insoluble  phosphate 
of  lime  is  precipitated,  which  takes  down  with  it  the  rennet  ferment.  The 
precipitate  is  filtered  off  and  dried.  The  powder  so  prepared  is  capable  of 
coagulating  from  300,000  to  500,000  times  its  own  weight  of  milk,  while 
the  powder  does  not  alter  in  strength. 

Such  are  the  three  forms  in  which  rennet  is  now  placed  upon  the 
market.  The  value  of  rennet  depends  upon  its  purity  and  strength. 
Unibrtunately,  like  everything  else,  liquid  rennet  is  frequently  adulterated 
or  diluted  between  its  leaving  the  manufacturer  and  coming  into  the  hands 
of  the  cheese-maker.  By  this  means  not  only  is  its  strength  materially 
diminished,  but  it  is  most  liable  to  become  contaminated  and  so  spoil  all 
the  cheese.  Hence  it  is  of  the  utmost  importance  to  the  cheese-maker  to 
be  certain  that  the  rennet  he  buys  is  genuine  and  undiluted.  Good  rennet 
will  curdle  from  8000  to  10,000  times  its  own  volume  (in  the  case  of  powder 
8000  to  10,000  its  own  weight)  of  milk  in  forty  minutes  at  84°  F.  Apart 
from  the  strength  of  the  rennet,  its  action  depends  upon  three  factors — {a) 
the  time  for  which  it  acts,  (5)  the  acidity  of  the  milk  in  which  it  is  acting, 
(c)  the  temperature  of  the  milk.  These  facts  are  of  importance.  Thus  1 oz. 
of  rennent  (strength  1 to  8000)  will  curdle  8000  oz.  or  50  gallons  of  milk  at 
a temperature  of  84°  F.  in  forty  minutes.  If  we  want  curdling  to  take 
fifty  minutes  we  shall  require  only  or  f of  an  oz.  of  rennet. 

The  rapidity  with  which  the  rennet  acts  increases  with  the  acidity  of 
the  milk.  This  fact  has  been  used  as  a means  of  testing  the  acidity  of  milk 
from  day  to  day  in  a dairy,  but  it  is  only  applicable  so  long  as  the  same 
rennet  is  used  daily,  and  this  rennet  so  kept  as  to  undergo  no  change. 
Four  oz.  of  milk  heated  to  84°  F.  are  placed  in  a tumbler  with  a 
few  short  pieces  of  straw,  and  1 dram  of  rennet  added.  The  milk  is 
stirred  for  ten  seconds,  and  then  watched  carefully.  Suddenly  the  straws 
stop  revolving ; the  milk  is  set.  The  time  which  elapses  between  adding 
the  rennet  and  the  setting  of  the  milk  must  be  acurately  determined  by  a 
stop-watch.  A milk  which  shows  0'20  acidity,  by  Lloyd’s  acidimeter 
usually  takes  20  seconds  to  curdle.  If  the  milk  takes  longer  to  curdle,  the 
acidity  is  below  *20  ; if  it  curdles  in  less  than  20  seconds  the  acidity  is  above 
0-20  per  cent.  Temperature  also  effects  the  rapidity  with  which  rennet 
acts.  The  higher  the  temperature  up  to  106°  F.  the  more  rapid  is  its  action, 
but  as  the  temperature  rises  above  106°  F.  its  action  gradually  diminishes, 
and  at  a temperature  of  140°  F.  it  is  destroyed.  Hence  the  great  necessity 
of  never  heating  the  whey  above  130°  F.  when  making  cheese. 

In  spite  of  a large  amount  of  work,  opinions  differ  greatly  as  to  what  is 
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the  precise  explanation  of  the  action  of  rennet  upon  milk.  It  will  not  be 
necessary  to  enter  minutely  into  this  subject  here ; it  is  sufficient  to  point 
out  that  very  erroneous  views  appear  to  be  generally  held.  One  finds  it 
nearly  always  stated  that  the  rennet  splits  up  the  casein  into  paracasein 
and  albumen.  But  Duclaux  has  shown  that  if  milk  be  filtered  through  a 
porcelain  Chamberland  filter,  the  filtrate  contains  exactly  the  same  amount 
of  albumen  and  of  phosphate  of  lime  as  are  present  in  the  whey  obtained 
from  the  same  milk  after  the  addition  of  rennet.  This  appears  to  be 
conclusive  proof  that  the  theory  of  the  splitting  up  of  the  casein  is 
erroneous.  My  own  explanation  is  that  rennet,  like  most  enzymes,  is  a 
hydrolytic  ferment,  that  it  causes  the  addition  of  water  to  the  casein,  at  the 
same  time  liberating  a certain  amount  of  lime  which  was  previously 
combined  with  the  casein.  This  explanation  will  at  least  account  for  two 
well-known  facts — first,  that  the  water  is  undoubtedly  combined  with 
the  casein,  even  though  most  of  it  may  be  in  a very  unstable  form  of 
combination  and  easily  separated  subsequently;  and  secondly,  that  the 
original  acidity  of  the  milk  is  invariably  diminished  by  the  action  of 
curdling,  which  proves  that  lime  has  been  liberated,  there  being  no  other 
substance  present  which  could  have  this  effect.  The  cheese-maker  well 
knows  that  the  acidity  of  the  whey,  so  soon  as  this  can  be  obtained,  is  only 
two-thirds  the  original  acidity  of  the  milk.  Thus,  if  the  acidity  of  the  milk 
is  0’21  per  cent.,  the  acidity  of  the  whey  one  hour  after,  that  is  as  soon  as 
it  can  be  obtained,  will  be  found  to  be  0T4  per  cent.  The  spontaneous 
coagulation  of  milk  is  due  generally  to  the  formation  of  lactic  acid,  and  takes 
place  when  the  acidity  amounts  to  0’60  per  cent. 


Rh6Uma.t.ism. — Eheumatism  as  applied  to  farm  animals  is  by  no 
means  as  well  determined  as  the  condition  known  under  that  name  affect- 
ing the  human  subject.  There  are,  nevertheless,  certain  abnormalities 
usually  classed  as  rheumatic  to  which  reference  could  only  be  conveniently 
made  under  that  heading.  Though  the  affection  in  man  is  so  very 
common  and  has  been  recognised  so  long  by  its  effects,  it  cannot  be  said 
that  there  is  general  agreement  as  to  its  cause.  Many  theories  have  been 
advanced,  and  that  perhaps  most  generally  accepted  at  present  is  that  the 
acute  or  rheumatic  fever  is  caused  by  bacteria,  and  the  chronic  by  some 
poisons,  possibly  of  bacterial  origin.  Whatever  may  be  the  immediate 
cause  of  the  changes  in  the  affected  part,  these  are  influenced  very 
materially  by  conditions  of  weather  and  the  surroundings,  as  cold,  damp,  etc. 

Eheumatism,  both  acute  and  chronic,  affects  the  so-called  fibrous  tissues 
such  as  are  found  about  the  joints,  at  the  extremities  of  muscles,  etc.,  and 
the  bones  and  muscles.  Acute  rheumatism  is  associated  with  fever  and 
marked  constitutional  disturbance ; chronic  mainly  with  a local  effect.  In 
both  forms  it  is  usually  a painful  condition,  and  the  pain  and  swellings  in 
connection  with  them  are  what  is  termed  metastatic,  i.e.  liable  to  affect 
first  one  part  of  the  body  and  then  another. 

Acute  rheumatism  in  the  horse,  or  what  is  commonly  regarded  as  such, 
is  a condition  in  which  the  animal  is  found  (usually  in  the  stable)  extremely 
stiff,  disinclined  to  move,  and  as  it  were  fixed,  forced  movement  is  evidently 
associated  with  much  pain,  some  or  all  of  the  joints  of  the  limb  or  limbs 
and  the  tendon  sheaths  are  considerably  swollen,  the  animal  is  “ off  feed,” 
the  temperature  is  raised,  and  the  pulse  increased,  little  urine  or  faeces 
are  passed,  and  pain  would  be  caused  the  animal  by  placing  itself  in  the 
necessary  position. 
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Young  pigs  are  not  infrequently  affected  in  a similar  manner.  If 
caused  to  walk,  marked  lameness  is  observed,  and  pain  manifested  by 
squealing,  etc.  Some  of  the  joints  may  be  swollen,  and  food  is  often  refused. 
It  has  been  remarked  that  after  death  the  inside  of  the  heart  of  the  pig  is 
often  found  to  present  morbid  changes  similar  to  those  which  render 
rheumatic  fever  in  man  so  serious,  and  from  this  it  has  been  concluded 
that  rheumatism  in  pigs  is  common.  This  argument  is  probably  fallacious, 
as  the  affection  of  the  pig’s  heart  in  many  if  not  all  cases,  is  the  result  of 
swine-erysipelas  from  an  attack  of  which  the  pig  has  partially  recovered. 

If  rheumatism  is  suspected,  the  subject  should  be  kept  warm  and  dry, 
and  disturbed  but  as  little  as  possible.  Bicarbonate  of  potash  may  be  given 
to  the  sow,  or,  if  old  enough  to  drink,  to  the  young  pigs  in  milk,  and  fresh, 
clean  beds,  and  freedom  from  draughts,  damp,  and  cold,  should  be  secured. 
In  case  of  the  horse  the  symptoms  of  pain  are  rather  alarming,  and  will 
probably  call  for  expert  advice  at  the  outset. 

Chronic  rheumatism,  or  a condition  credited  to  it,  is  more  often  met 
with  in  cattle,  which  are  liable  to  a painful  affection  of  the  joints,  particularly 
the  hocks.  The  animal,  if  forced  to  move,  does  so  with  great  difficulty  and 
evident  pain,  and  the  joints  implicated  are  swollen  and  sometimes  tender 
to  the  touch.  The  lying  posture  is,  however,  generally  assumed,  and  the 
animal  rises  with  the  greatest  reluctance,  if  it  can  be  persuaded  to  at  all. 
This  is  liable  to  be  mistaken  for  paralysis,  but  if  a pin  is  used,  evidence  of 
sensation  and  the  power  to  move  will  usually  be  manifested.  When  lying 
down,  the  animal  often  appears  in  fairly  good  general  health,  eats  fairly, 
chews  the  cud,  though  at  times  there  may  be  paroxysms  of  pain,  which  are 
accompanied  by  groaning,  etc.  In  some  cases  the  “ rheumatism  ” would 
appear  to  affect  the  loins  or  knees.  Eecovery  or  partial  recovery  may 
occur,  and  in  some  instances  the  joints  are  permanently  damaged  by  changes 
in  their  surface  or  the  surrounding  structures,  which  render  the  animal 
stiff  and  lame  for  life,  while  the  tendency  of  rheumatism  to  return  after 
apparent  recovery  must  be  kept  in  mind  in  coming  to  a decision  as  to  the 
advisability  of  slaughter  of  an  animal  in  condition  fit  for  the  butcher. 
Sometimes  the  affected  animal  lies  down  so  long  that  bed-sores  occur  and 
complicate  the  case.  It  is  thought  in  some  cases  advisable  to  place  the 
patient  in  slings,  to  rub  embrocation  into  the  swollen  joints,  and  to 
administer  drugs,  as  potassium  iodide,  colchicum,  etc.,  but  each  case  must  be 
medicinally  treated  on  its  individual  merits,  while  all  cases  call  for  careful 
nursing. 

The  horse  occasionally  suffers  from  a similar  affection  of  the  joints,  and 
changes  appreciable  on  dissection  after  death  are  certainly  highly  suggestive 
of  the  rheumatic  process,  and  it  may  possibly  be  that  this  is  responsible  for 
conditions  not  yet  recognised  as  of  this  nature.  The  name  rheumatism  is, 
however,  rather  loosely  used,  and  often  as  a cover  for  ignorance  when 
diagnosis  is  not  easy.  Many  cases  of  navicular  disease  and  other  causes 
of  lameness  which  decreases  on  exercise  are  by  the  layman  placed  under 
this  heading. 

Kennel  lameness,  which  so  often  affects  hounds,  is  sometimes  regarded 
as  of  a rheumatic  nature,  and  as  means  of  prevention  and  assisting  the 
cure,  such  measures  as  those  lessening  the  tendency  to  and  hastening  the 
recovery  from  rheumatism  in  man  and  other  animals  appear  beneficial  to 
the  dog. 


Rhubarb. — See  Gardening. 
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Rice  IVleal. — This  popular  stock  food  is  comparatively  poor  in 
albuminoids  but  rich  in  carbohydrates,  and  contains  about  9 per  cent,  of  oil 
or  fat.  It  is  therefore  a fattening  food,  and  is  highly  esteemed  for  this 
purpose.  It  speedily  brings  work  horses  into  sale  condition,  and  is  at  times 
a cheap  food.  Quotations  vary  according  to  its  quality  and  source,  and 
are  usually  on  the  following  scale  : — 

£ s.  d. 

Kangoon,  1st  quality,  5 0 0 per  ton  on  rail,  London. 

„ 2nd  „ 4 17  6 „ 

„ 3rd  „ 4 12  6 „ „ „ 

London  made  . .5  5 0,,  „ „ 

It  is  in  a convenient  form  for  throwing  over  and  mixing  with  straw  chaff, 
and  is  in  frequent  use  when  the  prices  are  tempting. 


Rickets  or  Rachitis. — Eickets  is  a term  used  to  denote  an 
imperfect  consolidation  of  the  bones  of  young  animals,  inducing  a 
deformity  and  bending  of  the  long  bones  of  the  extremities  with  enlargement 
of  the  joints.  Eickets  may  be  due  either  to  an  insufficient  quantity  of 
earthy  material,  as  the  phosphate  and  carbonate  of  lime,  in  the  food 
necessary  for  true  bone  development,  or  to  the  want  of  power  in  the 
various  organs  and  structure  of  the  body  to  assimilate  the  necessary 
elements,  showing  that  in  rickets,  not  only  are  the  bones  in  an  abnormal 
condition  themselves,  but  the  tissues  of  the  body  are  also  implicated,  the 
affected  animal  having  a very  unthrifty  appearance.  The  analysis  of 
healthy  bone  averages  about  32  per  cent,  of  animal  matters  and  68  per 
cent,  of  earthy  materials ; whilst  in  some  cases  of  rickety  bones  the  results 
of  the  analyses  are  just  the  opposite,  showing  a great  deficiency  of 
inorganic  or  earthy  material  and  a preponderance  of  organic  or  animal 
matter.  In  cases  where  the  disease  is  active,  large  quantities  of  the  earthy 
salts  are,  as  a rule,  excreted  in  the  urine.  In  those  cases  where  the 
animals  recover  under  judicious  feeding  and  treatment,  calcification  of 
the  bones  takes  place,  these  becoming  hard  and  firm,  whilst  those  in  the 
extremities  still  remain  bent.  Although  rickets  is  mostly  seen  in  young 
animals,  there  is  another  form,  osteomalacia,  a softening  of  the  bones  found 
in  aged  animals,  and  particularly  in  the  head  of  the  horse ; in  these  cases, 
however,  unlike  rickets,  the  affected  parts  never  become  re-calcified. 

Young  pigs,  puppies,  lambs,  and  kids  are  the  greatest  sufferers  from 
rickets,  whilst  foals  and  calves  are  seldom  affected ; the  complaint  generally 
makes  its  appearance  when  the  animal  is  a few  weeks  old,  and,  as  already 
stated,  the  subject  has  an  unthrifty  appearance,  with  a great  disinclination 
to  move,  lies  a great  deal,  and  is  affected  with  intermittent  diarrhoea, 
accompanied  by  general  constitutional  disturbances.  When  standing  on 
the  feet  the  limbs  are  observed  to  be  bent  in  various  directions. 

The  origin  of  rickets  is  thought  to  be  chiefly  hereditary  or  congenital, 
yet  the  surroundings  and  the  general  constitutional  condition  of  the 
animal  and  mode  of  feeding  both  of  the  parent  and  offspring  havo 
undoubtedly  a great  predisposing  influence  for  inducing  the  complaint. 
Young  stock  that  are  reared  under  bad  sanitary  conditions,  as  in  damp, 
ill-lighted  hulls  or  boxes,  and  fed  on  unevenly  balanced  artificial  foods,  or 
folded  with  their  dams  on  poor  pastures,  where  the  land  is  undrained  and 
almost  devoid  of  phosphates  or  lime  elements,  are  most  susceptible  to  an 
attack  of  rickets. 
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Treatment  must  be  in  accordance  with  the  class  of  animals  and  the 
conditions  under  which  they  are  attacked.  Lambs  and  goats  with  their 
dams  should  be  changed  on  to  fresh,  dry,  and  well-sheltered  pastures,  and 
the  mother’s  food  supplemented  with  a mixed  ration  made  of  equal  parts  of 
crushed  oats,  bran,  and  spiced  feeding  cake,  a small  quantity  being  given 
dry  daily.  Foals  and  calves  should  be  placed  in  a good  loose  box,  well 
lighted  and  ventilated,  and  provided  with  a dry  comfortable  bed,  when 
necessary,  and  if  practicable  the  bent  limbs  should  be  supported  with  well- 
stuffed,  suitable  splints.  When  constitutional  disturbance  is  present 
accompanied  by  a fetid  diarrhoea,  this  should  be  combated  by  small  doses 
of  Gregory’s  powder  or  castor  oil  (dose  according  to  age  of  patient),  mixed 
with  lime-water  and  skim  milk,  followed  up  with  tonics,  nothing  equalling 
the  syrup  of  phosphate  of  iron,  potash,  soda,  and  lime — Parrish’s  chemical 
food,  or  cod-liver  oil  made  into  an  emulsion  with  hypophosphites  of  lime 
and  soda,  given  in  one  or  two  tablespoonful  doses  night  and  morning  in 
milk — supplemented  with  well-boiled  oatmeal  gruel  and  milk,  to  which  is 
added  one  wineglassful  of  lime-water.  Pigs  and  puppies  to  be  furnished 
with  dry  beds,  and  fed  on  well-boiled  oatmeal  porridge  and  milk,  with  a 
little  lime-water  added. 


Ricklifters. — See  Haymaking. 


Rinderpest. — See  Cattle  Plague. 


Ringbone. — This  term  is  applied  to  a bony  enlargement  about  the 
pastern  or  coronet  of  the  horse ; but  while,  as  it  suggests,  there  is  usually  a 
tendency  for  the  new  growth  to  encircle  that  part  of  the  limb  on  which  it 
is  found,  ringbone  includes  bony  growths  in  the  situations  named  which 
may  not  have  manifested  such  tendency,  and  may  be  limited  to  any  aspect 
of  the  parts. 

The  enlargement  constituting  a ringbone  is  an  outgrowth  from  the 
pastern  or  coronet  bone.  It  may  exist  on  either  fore  or  hind,  on  one  or  more 
limbs.  If  on  the  lower  part  of  the  coronet  bone,  it  is  spoken  of  as  low- 
ringbone,  if  on  the  upper  part  of  the  coronet  bone  or  the  lower  part  of  the 
pastern  bone  as  high-ringbone.  The  terms  “ false  ” and  “ true  ” are  some- 
times used  in  connection  with  these  bony  growths,  “ true  ringbone  ” being 
applied  to  those  situated  near  the  joints  and  “ false-ringbone  ” to  those  in 
other  situations  on  the  bones  named.  Bony  growths  near  and  embracing 
the  fetlock  are  not  usually  classed  as  ringbones.  The  well-bred  horse  is 
very  liable  to  a bony  enlargement  at  the  upper  part  of  the  pastern  bone, 
which  tends  to  increase  and  affect  the  fetlock  joint,  causing  permanent 
lameness.  Heavy  horses  are  perhaps  more  commonly  the  subjects  of 
ringbone,  but  all  animals  with  short,  upright  pasterns  appear  more  pre- 
disposed than  those  of  the  opposite  conformation. 

The  cause  of  ringbone  is  closely  associated  with  some  inherent  tendency, 
and  the  affection  is  always  classed  among  the  hereditary  diseases  of  the 
horse.  The  domesticated  horse,  possibly  as  a result  of  artificial  selection, 
manifests  in  a high  degree  the  predisposition  to  “throw  out”  bony  deposits 
on  the  lower  parts  of  the  limbs,  especially  the  fore.  This  frequent  mani- 
festation is  perhaps  to  a large  extent  due  to  the  nature  of  his  work,  which 
entails  great  concussion,  mainly  experienced  by  the  fore  limbs.  The  cause, 
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then,  may  be  regarded  as  twofold — the  predisposing,  which  is  inherited, 
and  the  exciting  concussion,  which  calls  the  latent  force  into  action.  The 
inherited  predisposition,  which  produces  animals  with  short  upright 
pasterns,  is  a factor  of  importance,  but  beyond  this  there  is  probably 
another  special  element  which  may  be  transmitted  from  parent  to  progeny, 
for  we  not  infrequently  meet  with  ringbones  in  animals  with  slanting 
pasterns,  indeed  with  pasterns  of  all  varieties. 

Kingbone  is  usually  regarded  a serious  defect,  as  it  frequently  causes 
permanent  lameness.  It  is  quite  within  the  range  of  possibilities  for  an 
animal  to  go  and  keep  sound  with  a bony  growth  at  the  coronet  or 
pastern,  but  experience  tells  that  there  is  a tendency  for  such  growths  to 
increase  in  size  and  to  impinge  on  parts,  interference  with  which  is  followed 
by  lameness.  There  appears  generally  a disposition  to  surround  and  fix 
the  joint.  During  the  formation  of  ringbone,  pain  is  probably  induced 
by  movement ; after  the  ends  of  the  bone  are  united  by  the  bony 
growth,  the  lameness  may  be  due  to  inability  to  move  the  joint  and  not  to 
pain. 

Symptoms. — The  power  to  detect  ringbone,  at  least  of  small  size,  will 
depend  largely  on  the  observer’s  knowledge  of  the  parts  in  the  healthy 
state.  The  ends  of  the  coronet  and  pastern  bones  of  some  horses  are 
naturally  very  prominent.  In  such  cases  it  will  be  found  on  examination 
that  all  four  limbs  are  alike.  When  an  animal  is  resting  a lame  limb,  the 
pastern  joint  is  often  apparently  larger.  To  avoid  error  depending  on  this, 
the  opposite  leg  should  be  held  up,  so  as  to  cause  the  animal  to  bear  its 
weight  on  the  limb  to  be  examined ; indeed,  this  practice  is  to  be  com- 
mended in  all  cases.  In  arriving  at  an  opinion  as  to  the  existence  or  non- 
existence of  ringbone,  one  pastern  or  coronet  must  be  compared  with  that 
of  the  opposite  limb.  Low-ringbone  is  felt  as  a hard  enlargement  just  above 
the  hoof;  it  may  be  completely  or  partly  around  the  coronet.  This  is 
sometimes  confounded  with  sidebone,  which  is  usually  more  marked 
towards  the  heel,  and  affects  the  cartilage  and  not  the  bones,  which  are  less 
superficial.  High-ringbone  is  of  a similar  nature,  but  higher  up  about  the 
pastern  joint.  Large  ringbones  are  not  likely  to  puzzle  the  horseman,  but 
small  ones  often  afford  grounds  for  differences  of  opinion  among  experts. 
In  heavy  horses  there  is  often  met  with  a well-defined  prominent  lump  of 
bone  on  the  inside  or  outside  of  the  pastern  bone,  which  experience 
indicates  rarely  increases  in  size  or  causes  lameness ; this  is  usually  called  a 
“ knuckle  bone.”  Lameness  may  or  not  be  a symptom  of  ringbone.  A small 
bony  growth  in  the  front  of  the  joint  may  cause  an  animal  to  go  very  lame, 
a large  one  at  the  side  or  back  may  induce  only  a stiff  and  stilty  gait,  while 
occasionally  large  bony  deposits  encircling  the  bones  appear  to  interfere 
very  little  with  the  manner  of  going.  The  lameness  due  to  ringbone 
sometimes  gets  much  more  marked  as  the  animal  proceeds  on  its  journey. 
In  other  cases  an  animal  very  stiff  at  starting  appears  to  improve  as  it 
goes  on.  Eingbone  of  the  hind  limb  often  causes  the  horse  to  go  on  its  toe, 
while  in  some  cases  of  the  fore  feet  the  heel  is  first  placed  on  the  ground. 
Large  low-ringbone  may  interfere  with  formation  of  horn,  and  so  make  the 
hoof  smaller. 

The  curative  treatment  of  ringbone  is  not  hopeful,  that  is  to  say  there 
are  no  known  means  of  removing  them.  Eest  with  the  application  of  cold 
or  warm  water  may  temporarily  lessen  lameness.  Blistering  and  firing 
cannot  be  relied  on  to  benefit  a case.  In  some  instances  improvement 
appears  to  follow  puncture-firing  of  small  ringbones  and  the  use  of  a bar- 
shoe.  Division  and  removal  of  part  of  the  nerve  {neurectomy)  is  most 
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likely  to  remove  the  lamenesss,  and  render  the  subject  useful  for  a longer 
or  shorter  period.  Prevention  can  only  be  effected  by  refusing  to  breed 
from  unsound  animals,  and  by  avoiding  as  far  as  possible  concussion. 


Ri  ng'WOrm . — The  common  affection  known  as  ringworm  is  caused  by 
growth  of  vegetable  organisms,  fungi  or  moulds,  on  the  skin  {vide  Parasites, 
Figs.  15  and  16).  It  occurs  on  the  horse,  cattle,  sheep,  pig,  dog,  cat,  rabbit, 
fowl,  rat,  mouse,  etc.  In  this  country  it  is  more  commonly  recognised  in 
cattle.  Its  transmissibility  to  man  gives  ringworm  a special  interest.  The 
malady  may  be  communicated  by  contact  of  diseased  animals  with  healthy, 
or  be  carried  from  one  to  another  by  any  media,  as  clothes,  brushes,  fodder, 
and  even  the  air  may  bear  the  spores  from  one  place  to  another.  Animals 
may  rub  against  objects  and  leave  some  of  the  contagium  on  them,  so  that 
other  animals  rubbing  in  the  same  place  may  also  acquire  the  affection. 
Usually  ringworm  is  acquired  by  association  with  affected  animals. 

It  has  not  yet  been  quite  settled  as  to  how  the  moulds  which  give  rise 
to  ringworm  live  apart  from  skins  of  animals,  or  if  the  skin  is  the  only 
medium  in  which  they  flourish  naturally.  The  fungus  removed  from  a 
lesion  of  ringworm  and  some  weeks  after  implanted  on  an  animal’s  skin 
produced  the  disease,  but  it  has  been  found  that  after  being  kept  several 
months  it  becomes  ineffective.  There  are  many  points  of  difference  in 
action,  and  it  is  believed  there  are  different  kinds  of  fungi  which  induce 
ringworm  in  different  animals,  and  the  ringworm  of  one  species  of  animal 
is,  at  least  not  always,  easily  transmissible  to  animals  of  other  species.  The 
ringworm  fungus  finds  more  suitable  soil  in  the  young,  and  in  animals  not 
in  thriving  condition ; this  is  specially  and  commonly  noticeable  in  cattle 
and  in  one  form  in  young  horses.  The  parasitic  fungus  works  or  is 
rubbed  under  the  superficial  epithelial  cells  of  the  skin,  and  tends  to 
grow  in  or  about  the  hairs.  In  some  cases  it  is  much  more  active  than  in 
others,  occasionally  giving  rise  to  considerable  “ weeping  ” from  the  part  and 
moisture  on  the  surface.  The  tendency  is  to  form  the  familiar  crusts  on 
the  skin  from  which  hair  has  generally  fallen.  The  fungi  are  closely 
associated  with  the  hair  and  the  crusts,  and  it  is  by  contact  with  either 
that  the  disease  is  usually  spread. 

Ringworm  of  the  horse  is  perhaps  more  common  than  is  generally 
thought.  There  is  usually  more  moisture,  sometimes  thick  matter,  than  is 
the  case  in  the  ox.  It  spreads  among  horses  in  contact,  through  the 
medium  of  grooming  tools,  saddles,  clothing,  harness,  etc.,  but  is  much 
more  limited  when  horses  are  not  groomed.  Fortunately  ringworm  of  the 
horse,  which  lasts  a few  weeks,  usually  disappears  spontaneously.  Experi- 
ment seems  to  show  that  at  least  one  form  of  it  is  communicable  to  man 
and  cattle,  and  it  is  believed  that  the  horse  may  acquire  one  form  of  the 
disease  from  the  cat  and  dog,  and  these  from  the  rat  and  mouse. 

Ringworm  of  cattle. — It  is  in  cattle  that  ringworm  is  most  frequently 
recognised.  It  specially  affects  animals  under  two  years  old,  and  more 
often  those  in  house,  shed,  and  yard.  Generally  commencing  about  the 
lips  or  other  fore  parts,  it  may  extend  or  become  carried  to  other 
regions.  The  patches  enlarge  at  the  borders,  and  often  meet  so  as  to  attain 
a large  size ; the  hairs  fall  out  of  the  affected  part,  which  becomes  grey  in 
colour,  and  in  the  late  stages  dry  and  hard.  Some  cases  are  more  acute 
than  others,  matter  is  formed,  and  there  may  be  considerable  swelling  of 
the  head.  In  cattle,  itchiness  is  sometimes  evinced  by  rubbing,  etc.  In 
very  acute  cases  the  general  health  may  be  affected,  but  ringworm,  though 
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extremely  unsightly  and  not  favourable  to  progress,  is  not  usually  regarded 
as  a serious  condition.  Eingworm  of  the  ox  may  affect  the  horse,  dog, 
goat,  and,  according  to  some  experimenters,  the  sheep.  There  is,  however, 
general  agreement  as  to  the  transmissibility  from  bovines,  particularly 
calves,  to  the  human  subject,  and  when  affecting  the  head  of  children  the 
disease  is  usually  severe.  Systematic  inspection  of  school  children  will 
probably  draw  increased  attention  to  this  matter,  and  indicate  reasons  for 
its  suppression  in  our  cattle. 

Ringworm  in  the  fowl,  though  due  to  another  fungus,  is  said  to  be  com- 
municable to  man,  dog,  rabbit,  rat,  etc.  It  usually  first  attacks  the  comb, 
and  the  crusts  present  a peculiar  appearance. 

The  curative  treatment  of  ringworm  of  most  kinds  in  all  animals  is 
facilitated  by  the  natural  tendency  to  recovery.  In  cattle  especially,  a 
more  generous  diet,  particularly  of  oil-cake,  is  indicated.  In  conjunction  with 
this,  sometimes  soft  soap,  rubbed  in  as  an  ointment,  is  effectual.  Stockholm 
tar  and  oil,  carbolic  acid,  and  glycerine,  any  mercurial  ointment  and  iodine, 
are  all  remedies  used  with  success.  Poisonous  substances  are  sometimes 
licked  off,  to  the  detriment  of  the  patient,  and  care  is  necessary  on  this 
point.  Occasionally  ringworm  is  very  acute  or  persistent,  and  professional 
assistance  is  then  advisable. 

The  prevention  depends  on  recognition  of  its  contagious  nature,  and 
the  fact  of  its  being  easily  spread  by  contact  with  diseased  animals,  and 
matters  contaminated  by  them. 


Roaring  and  Whistling  in  Horses.— These  familiar 
terms,  though  literally  applicable  to  a symptom  of  a diseased  state,  are  com- 
monly used  to  convey  the  idea  of  a specific  and  well-defined  condition,  and  in 
connection  with  the  horse  their  use  is  strictly  limited  to  a paralysis  of  the 
larynx,  which  causes  the  emission  of  an  abnormal  sound  during  inspiration. 
When  the  sound  is  of  high  pitch,  this  affection  is  known  as  “ whistling,” 
and  the  subject  as  a “ whistler.”  When  the  sound  is  of  low  pitch,  the 
affection  is  spoken  of  as  “ roaring,”  and  the  animal  as  a “ roarer.”  The 
technical  name.  Laryngismus  paralyticus,  is  in  some  respects  superior,  as 
indicating  the  nature  of  the  disease  on  which  the  symptoms  depend.  The 
abnormal  sound  is  due  to  loss  of  power  (paralysis)  of  the  muscles,  which 
usually  dilate  or  stretch  open  the  modified  upper  part  of  the  windpipe 
(the  larnyx),  in  which  voice  is  produced  in  man  and  animals.  Under  these 
conditions  the  air  in  passing  into  the  lungs  meets  some  obstruction  and  in 
this  way  the  roaring  or  whistling  sound  is  produced.  It  is  immaterial  to 
our  purpose  whether  this  obstruction  is  the  vocal  cord,  folds  of  membrane 
or  cartilage  of  the  larynx,  or  whether  the  differences  in  the  high  pitched 
“whistling”  or  the  lower  pitched  “roaring”  is  dependent  on  one  or  the 
other  being  more  affected  by  the  paralysis.  It  is  sometimes  asserted  that 
roaring  represents  an  advanced  stage  of  the  disease,  or  the  converse.  There 
appears  to  us  no  evidence  of  any  definite  relation  in  this  respect.  A 
striking  peculiarity  is  that  at  first  the  paralysis  affects  almost  invariably 
the  dilator  muscles  on  the  left  side  of  the  larnyx  only,  except  one,  which 
remains  healthy.  The  muscles  affected  are  supplied  with  the  stimulus  to 
movement  through  a nerve,  which  on  the  left  side  is  specially  arranged. 

The  immediate  cause  of  the  sound,  then,  is  paralysis  of  the  muscles  just 
referred  to,  and  this  paralysis  to  some  affection  of  the  nerve  named  left 
recurrent.  Neither  the  exact  nature  of  the  disease  of  this  nerve  nor  the 
manner  in  which  its  disease  is  induced  is  quite  satisfactorily  proved.  This 
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point  has  given  rise  to  different  theories,  mostly  based  on  the  fact  that  the 
implicated  nerve  winds  around  the  large  blood  vessels  coming  from  the 
heart,  to  which  it  is  in  close  proximity,  as  it  is  to  certain  glands  in 
the  chest.  By  some  it  is  held  that  the  nerve  is  injured  by  pressure  of 
the  heart  or  blood  vessels  when  these  become  filled  with  blood ; by  others, 
by  the  glands,  when  these  are  enlarged  as  the  result  of  some  inflammation 
of  the  lungs  or  bronchial  tubes.  According  to  other  views,  the  injury  is 
received  nearer  the  throat,  and  that  the  termination  of  the  nerves  first 
becomes  affected.  It  is  known  that  paralysis  of  the  muscles  of  the  larynx 
producing  a roaring  or  whistling  noise  indistinguishable  from  that  now 
being  treated  of,  follows  eating  lead,  the  Indian  pea,  and  some  other  matters, 
but  this  is  possibly  independent  of  the  cause  in  operation  in  the  form 
now  being  described.  Whatever  the  exciting  cause  may  be,  there  is  un- 
questionably some  hereditary  element  which  predisposes.  Eoaring  and 
whistling  are  always  included  in  any  category  of  hereditary  unsound- 
nesses. It  is  also  thoroughly  appreciated  that  it  frequently  follows  “ colds,” 
“ catarrh  ” with  swollen  throat,  bronchitis,  pneumonia,  strangles,  influenza, 
and  some  other  febrile  diseases.  At  other  times  the  condition  comes  on 
without  any  change  being  noticed  before  the  abnormal  sound  is  heard. 
The  muscles  undergo  fatty  changes,  waste,  and  in  an  old  confirmed  case 
very  little  muscular  tissue  remains.  The  laryngeal  opening  tends  to  get 
smaller. 

Animals  of  all  breeds  and  classes  are  liable ; perhaps  in  heavy  draught 
horses  and  horses  used  for  fast  light  work  it  is  more  common.  It  is  not 
common  in  horses  of  the  hackney  breed.  Large,  tall,  leggy  animals  of 
their  class  are  more  often  subjects  than  the  smaller  and  more  compact. 
It  is  very  rarely  noticed  in  ponies,  and,  as  the  early  horse  was  small,  it  is 
possible  that  this  defect  may  have  been  intensified  in  the  process  of  evolu- 
tion of  the  larger  animal. 

A point  often  affording  opportunities  for  discussion  is  the  period  of 
time  in  which  a horse  may  become  a roarer  or  whistler,  and  attempts  have, 
under  varying  circumstances,  usually  in  law  courts,  been  made  to  make 
a ruling  on  this  point.  An  abnormal  sound — whistling  or  roaring — may 
be  heard  for  the  first  time  at  any  period  after  the  normal,  and  it  is  obvious 
that  a horse  which  is  to  become  a whistler  or  roarer  may  emit  a sound 
to-day  in  which  there  is  nothing  appreciably  abnormal,  and  to-morrow  may 
emit  a sound  of  whistling.  In  the  same  way  it  is  quite  possible  for  a 
sound  indistinguishable  from  whistling  to  be  appreciable  on  one  occasion 
and  not  so  on  another — intermittent  whistling.  Such  cases  are,  however, 
not  very  common,  and  it  is  by  no  means  certain  the  abnormal  sound  is  due 
to  paralysis  of  the  left  recurrent  nerve. 

The  effect  of  the  obstruction  to  inspiration  is  to  diminish  the  quantity 
of  air  going  into  the  lungs.  While  the  subject  is  at  rest,  except  in  most 
extreme  rare  cases,  sufficient  air  is  inspired,  but  when  a larger  amount 
is  necessitated  by  exercise  or  work,  the  animal  becomes  very  distressed  for 
want  of  oxygen.  The  extent  of  the  distress  will  vary  a good  deal  with 
the  degree  of  interference  with  the  passage  of  the  air  through  the  larynx. 
Some  slight  whistlers  manifest  little  or  no  distress  after  very  severe  exercise. 

Eoaring  and  whistling  are  indications  of  a disease  which  rarely  diminishes 
or  disappears,  but  which  tends  to  get  worse.  The  progress  is,  however, 
very  varied.  Some  horses  make  nothing  more  than  a slight  whistle  for 
years ; others  rapidly  get  so  bad  as  to  be  entirely  unfit  for  work  in  the 
course  of  a few  weeks.  There  are  no  means  of  determining  on  discovery 
of  whistling  how  quickly  or  how  slowly  it  may  advance. 
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The  symptoms  of  this  affection  are  generally  manifest  after  such  exercise 
as  will  have  called  forth  considerable  effort ; and  without  having  put  a horse 
to  a severe  test  it  is  always  impossible  to  say  he  is  not  the  subject  of 
whistling  or  roaring.  The  fact  that  a horse  “grunts”  when  startled,  as 
by  feigning  to  strike  him  with  a stick,  etc.,  does  not  settle  that  he  is  a 
whistler  or  roarer.  The  matter  has  been  fully  dealt  with  under  “ Grunting.” 
Whistlers  and  roarers  do  not  necessarily  grunt,  and  all  “ grunters  ” do  not 
necessarily  whistle  or  roar.  It  must  be  admitted  that  grunting  is  sometimes 
a precursor  and  often  an  accompaniment  of  whistling  or  roaring.  A horse 
the  subject  of  paralysis  of  the  larynx  sometimes  has  a little  watery  dis- 
charge from  the  nostrils,  often  a chronic  cough,  which  in  the  roarer  is 
usually  deep  and  sonorous.  It  is,  however,  futile  to  trust  to  anything 
short  of  severe  exercise,  preferably  galloping,  for  animals  of  all  classes. 
The  amount  of  this  necessary  will  depend  on  the  class  and  the  muscular 
vigour  of  the  animal,  and,  of  course,  on  the  stage  of  the  disease.  The  horse 
may  be  lunged,  or  ridden  by  or  for  the  observer.  In  the  latter  case  the  animal 
should  be  ridden  past  him  and  stopped  close  to  him  that  the  breathing 
sound  may  be  heard  immediately.  “ Blowing  ” at  the  nostrils  and  flanks 
need  not  be  taken  into  consideration,  simply  the  sound  during  inspiration 
only.  A power  to  distinguish  the  slight  whistle  can  only  come  of  experi- 
ence and  comparison  with  the  standard  of  healthy  sound.  With  this  even 
the  expert  must  be  careful  to  miss  no  opportunity  of  hearing.  Some  horses 
whistle  distinctly  if  only  the  rider’s  heels  are  brought  into  the  sides 
suddenly  and  with  force. 

Unfortunately,  the  cure,  i.e.  the  return  to  the  healthy  state,  of  this 
affection  is  not  hopeful.  Operations  have  been  devised  and  a small  pro- 
portion carried  out  successfully,  for  surgically  removing  the  obstruction  by 
excision  of  the  cartilage,  vocal  cord,  etc.,  but  in  practice,  at  least  in  Great 
Britain,  it  has  not  answered. 

A whistler  or  roarer  can  be  rendered  quite  capable  and  fit  for  work 
with  ease  by  the  use  of  a tracheotomy  tube,  which  allows  a horse  to  do 
just  as  much  as  before  he  became  affected.  The  more  fit  and  vigorous  a 
whistler  or  roarer  is  kept,  the  less  will  he  suffer  at  work.  Such  drugs  as 
arsenic  are  said  to  give  some  relief  occasionally,  and  others  are  used  after 
some  of  the  forms  of  illness  with  a view  of  averting  the  condition. 

Neither  mare  nor  stallion  affected  with  whistling  or  roaring  should  be 
used  for  breeding. 


Rollers. — Land  rollers  are  generally  distinguished  from  clod 
crushers  in  that  they  are  commonly  plain  cylinders,  while  clod  crushers 
have  ridged  or  rugged  sections.  Cambridge  rollers  and  ringed  rollers  are 
clod  crushers  on  this  ruling,  as  they  cut  through  clods,  while  ordinary 
rollers  break  down  the  land  by  pressure  applied  over  a large  smooth 
surface.  Most  rollers  are  made  with  iron  cylinders,  though  occasionally 
stone  is  used,  also  wood.  Wooden  rollers  have  gone  into  great  disfavour, 
and  are  little  used  now,  and  there  is  an  objection  in  using  them  in  the  form 
of  one  long  cylinder,  as  there  is  a tendency  to  screw  up  the  soil  when 
turning,  which  is  avoided  in  iron  rollers  made  in  sections,  which  allows  the 
pivot  end  of  the  roller  to  run  backward  as  the  other  end  goes  forward. 
Wooden  rollers  are,  however,  occasionally  preferable  to  iron  or  stone  ones 
because  they  can  be  made  lighter.  Metal  or  stone  rollers  of  sufficient  diameter 
to  climb  on  to  large  clods,  and  not  drive  them  forward,  are  heavier  than  is 
required  for  some  purposes.  When  a fine  tilth  has  been  prepared,  and  it 
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is  desirable  not  to  compress  it  too  much,  but  there  are  occasional  small 
clods  which  require  breaking  down,  a wooden  roller  will  do  the  best  work. 
We  speak  from  personal  experience,  as  after  we  had  disposed  of  wooden 
rollers,  we  found  it  necessary  to  purchase  others  in  their  place  to  get  the  best 
results.  Apart  from  these  final  rollings  at  seeding  time,  the  best  work  is 
done  by  iron  rollers. 


Romney  Marsh  Sheep.— Kent  Sheep. 


Rooks. — Ho  bird  is  more  generally  distributed  over  the  entire 
country  than  are  rooks.  They  are  a familiar  object  both  in  town  and  country, 
and  are  regarded  with  kindly  feelings  as  a rule.  A rookery  is  a desirable 
apanage  to  a country  house  or  farm,  and  confers  a sort  of  distinction  on  the 
owner.  No  bird  has  been  more  discussed  as  to  his  uses  on  the  one  side 
and  his  misdoings  on  the  other.  Before  pronouncing  any  opinion  on  the 
balance  of  good  and  evil  in  respect  of  rooks,  it  will  be  well  to  fix  his 
position  in  the  avine  kingdom,  and  mention  certain  allied  forms  with  which 
he  is  sometimes  confused. 

The  rook  is  known  ornithologically  as  Corvus  frugilegus,  and  is  dis- 
tinguished from  carrion  crows  by  its  rich  purple  gloss,  and  by  the  bare 
scabrous  and  greyish-white  skin  on  its  face,  the  result  of  his  inveterate 
habit  of  digging.  He  belongs  to  an  interesting  family,  among  which  may 
be  mentioned  the  black  or  carrion  crow  (G.  corone),  the  royston,  grey  or 
hooded  crow,  the  jackdaw,  and  raven.  The  rook  is  also  closely  allied  to  the 
jay  and  the  magpie. 

With  regard  to  the  vexed  question  of  the  usefulness  or  injurious 
character  of  rooks,  much  depends  upon  their  numbers.  They  are  a 
privileged  class  in  respect  of  their  ancestral  domiciles,  and  few  would  go 
so  far  as  to  recommend  extermination.  A case  in  point  has  occurred 
within  recent  years  on  Salisbury  Plain  in  connection  with  the  establish- 
ment there  of  military  camps.  This  necessitated  a wide  abandonment  of 
tillage  land,  and  the  consequence  has  been  a great  concentration  of  rooks 
upon  surrounding  tillage  land,  to  the  serious  loss  and  inconvenience  of  the 
occupiers.  That  rooks  do  a great  deal  of  good  in  eating  wire- worms  and 
other  pests,  no  one  doubts,  and  they  would  soon  be  missed  were  they 
destroyed.  Still,  at  times,  they  do  much  damage,  especially  to  newly  sown 
wheat  and  spring  corn,  to  potatoes  at  all  stages  of  their  growth,  and  to 
ripe  corn  before  harvest.  At  such  seasons,  or  in  such  circumstances,  rook- 
scaring becomes  a duty,  and  often  is  the  first  task  which  engages  the 
attention  of  those  who  afterwards  develop  into  responsible  foremen, 
carters,  and  stockmen  on  farms.  Various  dressings  are  sold  for  rendering 
seed-corn  distasteful  to  rooks,  but  poison  is  seldom  resorted  to.  An 
automatically  firing  rook-gun  was  described  in  the  1st  edition  of  Stephen’s 
Book  of  the  Farm  as  early  as  1840.  As  a rule,  scaring  is  a sufficient  defence, 
and  if  attended  to  there  will  be  no  great  harm  done.  So  far  as  actual 
damage  goes,  larks  are  more  injurious  than  rooks,  being  much  more 
difficult  to  dislodge  either  by  frighting  or  shooting.  It  is  worthy  of 
remark  that  the  crows  are  placed  at  the  head  of  all  birds  with  reference 
to  proportional  weight  of  brain,  and  that  the  raven  excels  all  other  crows 
in  this  respect.  This  accounts  for  the  character  of  superior  wisdom  and 
cunning  which  is  generally  ascribed  to  rooks,  but  more  particularly  to 
ravens  and  jackdaws. 
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Roscommon  Sheep.— Unlike  the  other  counties  of  Ireland, 
Eoscommon  has  mainly  confined  her  attention  to  this  breed  of  sheep,  which 
she  claims  as  native,  and  has  given  little  countenance  to  other  varieties. 
This  fact  is  due  rather  to  the  high  character  of  the  native  Eoscommon 
sheep  than  to  any  prejudice  on  the  part  of  breeders,  who,  it  must  be  said, 
have  been  energetic  and  successful  in  the  improvement  of  their  native 
stock.  Under  the  influences  of  soil  and  climate  in  other  countries  and 
districts,  they  exhibit  greater  variety  in  character  and  in  type,  but  the 
sheep  at  present  known  as  the  long-woolled  Eoscommon  is  indigenous  to 
its  native  county,  the  origin  of  the  breed  dating  back  for  centuries.  They 
have  shown  a gradual  improvement  in  type,  and  this  has  been  more  marked 
during  the  last  fifty  years.  It  is  held  that  they  are  the  native  breed, 
improved  by  judicious  blending  of  the  various  predominant  qualities  of 
the  sire  with  the  flock;  that  is,  by  taking  advantage  of  the  valuable 
peculiarities,  encouraging  their  development,  and  by  degrees  rendering 
them  more  permanent.  It  is  an  old  saying  among  the  farmers  of  the 
West,  Select  good  sires  and  the  flock  will  follow;  and  in  this  connection 
it  would  be  hard  to  overestimate  the  care  and  judgment  with  which  some 
of  the  best  known  breeders  of  the  present  day  set  about  inspecting  flocks 
before  they  select  a change  of  blood  in  the  purchase  of  a young  sire  or 
two  every  season.  This  is  perhaps  only  natural,  when  we  consider  that 
many  of  these  flocks  have  been  established  for  nearly  a hundred  years, 
and  have  been  handed  down  from  father  to  son,  who  have  gone  on  improv- 
ing them  for  their  own  benefit  and  for  the  benefit  of  the  breed. 

In  writing  to  the  columns  of  the  Irish  Farming  World  some  few  years 
ago,  Mr.  William  Davidson  of  Timahoe,  Queen’s  co.,  a well-known  authority 
on  sheep  breeding,  says  of  the  Eoscommons ; — 

“ After  fifty  years’  experience,  I have  come  to  the  conclusion  that  this 
is  the  most  useful  type  we  have  in  this  country,  and  I often  hear  men  talk 
of  improving  this  breed.  If  any  one  wishes  to  take  them  out  of  their 
native  counties  and  do  so,  they  may,  with  some  profit  for  a butcher’s  sheep ; 
but  I hope  there  will  be  no  tampering  with  the  type  of  those  sheep  in  their 
native  soils;  for  if  this  ewe  were  altered  in  her  present  size,  milking 
qualities,  and  robust  constitution,  it  would  be  a national  loss,  especially 
in  the  midland  counties,  where  those  fine  slashing  big  ewes  have  no  equal 
for  producing  fat  lambs  or  good  two-year-old  butcher’s  wedders  for  the 
Dublin  market.” 

The  only  thing  to  be  gained  by  crossing  the  Eoscommon  is  early 
maturity,  and  by  a proper  cross  suitable  to  the  soil  on  which  they  have 
to  feed  and  the  market  they  are  intended  for,  they  will  produce  a sheep 
that  for  mutton,  bone,  and  weight  will  be  second  to  none  in  any  country, 
and  for  breeding  fat  lambs  they  have  few  equals  for  house-fed  or  very 
early  lambs.  Some  may  thrive  as  well,  but  when  the  season  advances,  and 
when  weight  is  wanted  in  a lamb  as  well  as  fat,  then  this  ewe  excels  all 
others. 

Some  stockmasters  who  are  avowedly  patrons  of  other  breeds  say  that 
Eoscommons  do  not  mature  early  enough,  and  therefore  are  not  so  suitable 
for  market  requirements.  This  breed,  like  all  classes  of  stock  bred  in  the 
West,  are  kept  entirely  in  a natural  way  on  bleak  unsheltered  farms; 
and  it  is  doubtful  if  they  have  undergone  as  much  forcing  and  pampering 
as  other  breeds  of  sheep,  either  for  the  show-ring  or  the  butcher’s  block. 
In  the  latter  case  we  must  remember  the  butcher’s  proverb,  that  “ when 
you  have  done  weighing  you  have  done  selhng,”  and  with  such  a breed  of 
sheep  as  the  Eoscommon  this  saying  will  ever  hold  its  own. 
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The  usually  fertile  lands,  geologically  composed  of  limestone  formation, 
the  home  of  Eoscommon  sheep,  have  for  generations  been  farmed  or  grazed 
by  an  intelligent,  enterprising,  better  class  of  people,  many  of  whom  are 
great  enthusiasts  in  regard  to  their  well-bred  flocks.  The  sound  land  of 
Eoscommon,  with  the  intelligent  judgment  of  an  industrious  people,  have 
now  produced  a sheep  with  an  excellent  class  of  wool  and  mutton  and  of 
different  formation  from  centuries  ago;  and  it  is  this  which  has  given 
Eoscommon  men  pre-eminence  in  their  flocks,  from  which  others  are  year  by 
year  being  replenished. 

What  Ireland  wants  is  a sheep  sufficiently  hardy  to  withstand  the  cold 
of  winter  without  shelter,  active  in  pursuit  of  food,  a good  grower,  and 
when  it  reaches  the  abattoir  of  a weight  sufficient  to  repay  the  expense 
involved  by  its  protracted  keep — an  animal  possessing  a heavy  fleece  of 
long  silky  wool.  Such  a sheep  is  the  Eoscommon  as  he  stands  to-day. 

The  establishment  of  a Elock-Book  some  twelve  years  ago  has  done 
much  in  fixing  a type  which  will  [be  more  uniform  in  every  flock  and 
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enhance  the  usefulness  and  value  of  the  breed  far  beyond  its  native  county, 
and  one  which  wants  only  to  be  sufficiently  well  know  to  be  appreciated. 

That  our  American  friends  are  not  unaware  of  the  merits  of  Eoscommon 
sheep  is  evident  from  a note  which  appeared  in  the  Chicago  American 
Sheep  Breeder  of  October  1903.  Elockowners  are  generally  here  informed 
that  “ Eoscommon  sheep  become  very  large  and  heavy,  especially  when  fed 
and  kept  on  limestone  lands.  Some  animals  recently  exhibited  weighed 
as  high  as  268  lb.,  and  dressed  lambs  at  ten  months  old  have  tipped 
the  scale  at  128  lb.  The  mutton  is  delicious,  and  the  flavour  excel- 
lent. Another  attractive  feature  is  the  even  mixing  of  the  lean  and  fat, 
which  is  a great  advantage  from  the  butcher’s  standpoint.  As  to  the  wool, 
it  is  white,  bright,  and  lustrous,  and  an  expert  from  the  Bradford  Wool 
House,  when  giving  evidence  before  the  Government  Department 
Committee  on  Sheep-dipping,  recently  in  London,  gave  as  his  opinion 
that  the  wool  of  the  Eoscommon  sheep  was  the  best  in  the  whole  of  Great 
Britain.  This  is  a bold  claim  that  should  lead  progressive  breeders 
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throughout  the  world  to  inquire  more  closely  into  the  virtues  of  the 
breed.  The  animals  are  extremely  hardy,  and  do  very  well  even  in 
northern  latitudes,  some  of  them  exported  to  Kussia  by  Mathew  Flanagan  of 
Tomona,  Co.  Eoscommon,  having  turned  out  particularly  well  in  that  country, 
the  manager  of  the  Moscow  Society  Estate,  whence  the  animals  were  bought, 
endorsing  their  merits  in  a most  unqualified  manner,  particularly  with  regard 
to  their  hardiness,  early  maturity,  and  excellent  rustling  propensities.” 

In  other  words,  our  first  Eussian  customer  has  fully  recognised  the 
great  superiority  of  Eoscommon  sheep  for  districts  which  afford  a wide 
range  and  little  chance  of  obtaining  sufficient  forage  without  the  labour 
of  working  for  it.  He  also  perceives  how  easy  it  is  to  get  them  put  on 
flesh,  and  when  it  comes  to  an  actual  block  test  we  are  sure  he  will  be 
equally  well  satisfied.  Our  American  friends  draw  attention  to  the  fact 
that  Eoscommon  wool  is  the  best  in  the  whole  of  Great  Britain,  and  we 
shall  therefore  expect  on  this  score  alone  to  open  up  a trade  with  the 
United  States. 

Ho  doubt  changes  and  developments  have  occurred  through  changes  of 
locality  and  vagary  of  selection.  But  it  has  been  the  aim  of  the  flock- 
masters  of  Eoscommon  and  of  the  supporters  of  the  breed  to  see  that 
Eoscommon  sheep  as  now  existing  shall  in  no  way  deteriorate  from  those 
hardy,  grow  thy,  easy  fattening  properties  which  it  now  possesses.  Its  leading 
principles  are  plenty  of  size,  with  a fine  round  rib,  strong  bone,  and  fine 
long  staple  wool — a non-artificial  sheep,  with  vigorous  constitution,  which 
will  feed  well  outside,  and  give  a good  account  of  itself  when  it  goes  to  the 
butcher’s  block.  Enough  has  been  said  to  vindicate  the  valuable  claims  of 
this  breed  to  a place  amongst  the  favourite  breeds  of  the  ovine  race ; and 
it  is  hoped,  while  it  may  grow  in  popularity,  the  breed’s  prime,  hardy,  rent- 
paying qualities  may  not  become  impaired  by  tendencies  of  a more  fancy 
artificial  character. 


Rotations  of  Crops. — It  is  scarcely  necessary  to  explain  that 
“ rotation  ” in  this  connection  means  an  orderly  succession  of  crops  during 
a series  of  years.  The  idea  is  very  ancient,  and  appears  to  have  been  acted 
upon  by  the  Teutonic  village  communities  or  “ Gemeinde,”  as  well  as  by 
the  Anglo-Saxons,  in  their  management  of  their  Boc-land  in  contra-distinc- 
tion to  their  Folc-land.  At  that  remote  period  the  arable  mark,  although 
apportioned  to  individuals,  was  worked  in  common,  and  each  proprietor 
cropped  his  land  on  a uniform  system.  Each  commonable  field,  of  which 
there  were  three,  lay  in  fallow  once  in  three  years,  and  was  then  cropped 
successively  with  winter  corn  (wheat)  and  spring  corn  (barley,  oats,  or 
beans).  We  find,  therefore,  at  the  commencement  of  the  Christian  era  a 
threefold  course  of  cropping  which  has  existed  down  to  the  present  day 
in  the  familiar  if  old-fashioned  course  of  fallow,  wheat,  beans,  or  oats,  a 
rotation  which  was  generally  practised  until  the  introduction  of  clover  and 
turnip  husbandry. 

The  necessity  for  some  sort  of  rotation  is  foreshadowed  in  the  Jewish 
Sabbatical  year,  which  prescribed  that  the  land  should  enjoy  her  Sabbaths. 
The  fallow  lies  at  the  foundation  of  all  rotations,  and  was  associated  with 
the  idea  of  rest.  Owing  to  our  increased  knowledge  of  the  requirements 
of  land,  we  are  now  able  to  dispense  with  the  inactive  period  which  was 
then  necessary  in  order  to  restore  fertility.  It  is  true  that  fallowing  is 
still  employed,  but  the  bare  or  naked  fallow,  which  was  the  original  type, 
has  been  modified  by  the  introduction  of  fallow  crops,  which,  strange  as 
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it  may  appear,  are  often  in  themselves  of  an  exhausting  nature.  It  would 
be  incorrect  to  imagine  that  a rotation  involving  a constant  succession  of 
crops  can  “ rest  ” land ; but  the  original  idea  was  undoubtedly  recuperation 
through  inactivity.  There  was  also  another  excellent  reason  for  fallowing 
in  the  increase  of  weeds  during  corn  cultivation ; and  once  in  three  or  more 
years  the  land  was  subjected  to  a system  of  cleansing  or  weed  eradication, 
which  gradually  assumed  the  character  of  systematic  tillage,  or,  in  other 
words,  bare-fallowing.  It  is  said  that  we  owe  fallowing  to  the  Phoenicians. 
It  no  doubt  found  its  way  into  this  country  during  the  Eoman  occupation, 
and  it  is  interesting  to  note  that  it  was  not  practised  in  Scotland  until  the 
eighteenth  century.  In  Eoger’s  History  of  Agriculture  and  Prices  there  is 
abundant  evidence  given  of  rotations  of  crops  being  practised  in  the  fourteenth 
century  in  England  in  the  management  of  land  owned  by  the  Oxford 
Colleges ; and  sufficient  has  been  advanced  to  show  that  rotations  are  no 
modern  improvement,  but  date  back  to  the  earliest  periods  of  civilisation. 

The  bare-fallow  must,  however,  be  regarded  as  a distinct  advance,  for 
a period  must  have  existed  in  which  rotation  consisted  in  periods  of 
cropping  alternated  with  periods  of  rest.  This  system  is  still  in  operation, 
as  illustrated  by  the  continuous  cropping  of  land  in  newly  discovered 
countries  followed  by  abandonment.  When  these  virgin  soils  are  exhausted 
the  colonist  leaves  them  and  breaks  up  fresh  tracts,  but  in  time  the 
exhausted  fields  recover  their  fertility  and  may  be  again  brought  into 
cultivation.  This  resolves  itself  into  periods  of  cropping  and  periods  of  rough 
pasturage,  a method  of  treatment  not  entirely  unknown  in  certain  countries 
even  at  the  present  time.  Land  has  often  been  cropped  with  corn  until 
it  ceased  to  be  remunerative,  and  then  allowed  to  fall  away  into  grass,  until 
in  process  of  time  it  was  again  found  fit  for  tillage.  Such  a primitive  system 
could  scarcely  be  called  a rotation,  but  it  illustrates  a fundamental  principle 
of  rotations,  namely,  that  land  cannot  be  kept  continuously  under  an  exhaust- 
ing system  of  cropping  without  manuring,  and  that  it  contains  recuperative 
powers  which  in  time  will  restore  its  fertility  even  without  manuring. 

The  bare-fallow  at  once  supplies  the  necessary  circuit  of  a rotation.  It 
may  be  once  in  three,  four,  five,  or  more  years,  but  it  comes  round  and  gives 
the  idea  of  a systematic  course.  The  bare-fallow  is  naturally  a preparation 
for  winter  corn,  and  practically  of  wheat,  as  it  is  a summer  operation  and  is 
concluded  in  good  time  for  wheat  sowing.  Wheat  stubbles  are  readily 
prepared  for  oats,  barley,  or  beans,  and  after  a second  crop  of  corn  the 
cultivator  may  find  it  advisable  to  again  have  recourse  to  fallowing.  The 
appearance  of  clover  during  the  seventeenth  century  allowed  of  the 
introduction  of  a new  element  into  the  stereotyped  three-course  system. 
Clover  is  sown  upon  young  corn,  and  after  harvest  it  occupies  the  land. 
One  approved  system  consisted  in  the  substitution  of  clover  for  beans,  so 
that  instead  of  bare-fallow,  wheat,  beans  (or  oats),  the  cropping  was  altered 
into  fallow,  wheat,  clover;  fallow,  wheat,  beans  (or  oats).  A further 
development  took  place  when  turnip  cultivation  was  introduced  towards 
the  close  of  the  same  century,  and  in  place  of  the  simple  three-field  course 
a more  complicated  system  came  into  vogue,  consisting  of — 


1st  year,  bare-fallow. 
2nd  „ wheat. 

3rd  „ clover. 

4th  „ turnips. 

5th  „ wheat. 

6th  „ oats. 


1st  year,  half  bare-fallow  and  half  roots. 
2nd  „ wheat. 

3rd  „ half  clover  and  half  bean  or 
oats. 
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The  four-course  system  originated  in  Norfolk,  and  consisted  in  a slightly 
different  arrangement  suitable  for  lands  of  a lighter  class.  It  consists 
in  substituting  turnips  for  fallow  during  the  first  year,  and  following  them 
with  barley  sown  down  with  clover.  This  brings  us  to  the  third  year, 
and  the  taking  of  a crop  of  wheat  after  clover  concludes  the  rotation. 
This  is  the  renowned  four-course  rotation,  which  cannot  be  described  as 
a discovery  or  invention  so  well  as  an  evolution  out  of  previously  existing 
rotations.  Before  discussing  the  merits  of  the  four-course  system,  it  may 
be  as  well  to  follow  up  the  various  developments,  most  of  which  spring 
out  of  either  a three-field  or  a four-field  course. 

The  gradual  development  of  the  old  three-course  into  a six-course  has 
been  already  traced,  and  it  will  be  seen  to  be  adapted  for  strong  land. 
Half  the  land  is  in  corn  and  one-third  in  wheat.  The  Holderness  rotation 
is  very  similar,  and  may  be  expressed  as  follows : — 


1st  year,  fallow  (cropped  or 
uncropped). 

2nd  „ wheat. 

3rd  „ clover. 


4th  year,  wheat. 
5th  „ beans. 
6th  „ wheat. 


This  also  is  a clay  land  rotation  in  which  f of  the  land  is  in  corn  and 
I in  wheat. 

Five-year  systems  are  not  numerous,  but  two  may  be  mentioned  which 
are  easy  to  follow  and  simple  in  construction.  The  first  consists  in  allow- 
ing the  clover,  which  occupies  the  third  year  of  the  Norfolk  rotation,  to 
lie  one  year  longer,  and  this  at  once  converts  the  rotation  into  a five-year 
course.  The  other  is  to  tack  one  more  corn  crop  on  to  the  four-course, 
converting  it  into  roots,  barley,  clover,  wheat,  oats.  It  may  be  adopted  on 
land  in  good  condition,  and  if  barley  is  substituted  for  oats  a good  sample 
is  generally  secured. 

It  is  not  by  any  means  easy  to  construct  a new  rotation  of  crops,  as 
certain  conditions  must  be  observed.  It  must  be  of  convenient  length, 
with  fodder  and  grain  crops  judiciously  alternated.  Clover  should  not 
appear  too  frequently,  and  the  previous  crops  must  be  cleared  in  good 
time  for  their  successors. 

The  four-course  is  an  admirable  institution.  It  is  an  alternation  of  grain 
crops  and  fodder  crops,  of  crops  for  sale  and  crops  for  home  consumption, 
of  crops  for  man  and  crops  for  beasts.  The  roots  are  a capital  preparation 
for  spring  corn,  and  the  clover  is  the  best  possible  precursor  of  wheat. 
It  may  be  taken  as  a typical  rotation,  but  has  on  several  occasions  been 
declared  to  be  out  of  date.  The  truth  is  that  the  four-course  system  ought 
not  to  be  regarded  too  literally  or  too  rigidly.  It  should  be  viewed  as  just 
explained,  as  an  alternate  course  of  cropping  in  which  the  constituent  crops 
can  be  replaced  by  others  without  breaking  down  the  general  principles 
involved.  Turnips,  barley,  clover,  wheat  is  too  narrow  an  interpretation. 
Turnips  and  clover  both  occur  too  often,  and  there  is  an  undue  proportion 
of  corn. 

Modifications  of  the  four-course  system, — The  four-course  system  is, 
however,  capable  of  many  modifications  which  really  do  not  destroy  its 
general  construction.  Leaving  clover  down  for  a second  year  alters  the 
length  of  the  course,  but  does  not  interfere  with  its  principle,  and  if  it  is 
left  in  possession  three  or  more  years  it  entails  no  distinct  alteration 
except  duration.  The  consequences  are,  however,  very  far-reaching,  and  we 
shall  pause  here  to  glance  at  them. 
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In  the  first  place,  the  effect  upon  labour,  live  stock,  and  expenses 
generally  may  be  noticed.  The  four-course  as  generally  stated  involves 
half  the  land  in  corn  and  half  in  stock  foods.  An  extra  year’s  lair  of 
clover  converts  this  into  f in  corn  and  f in  stock  foods.  Three  years 
in  grass  further  reduces  the  corn  area  to  J and  increases  the  stock  area 
to  f , and  so  on.  In  moist  and  cold  districts  these  changes  are  in  the  right 
direction,  and  in  some  cases  the  seeds  are  allowed  to  lie  as  long  as  they 
yield  good  crops  of  herbage  for  grazing,  and  are  only  broken  up  when 
they  wear  out.  Some  changes  are  of  course  necessary  in  the  composition 
of  the  mixtures  of  seeds  sown,  and  by  introducing  grasses  of  a permanent 
character,  a system  of  temporary  pastures  is  easily  introduced  which  has 
met  with  approval. 

As  regards  the  first  year  of  the  rotation,  the  expression  “ turnips  ” gives 
but  a meagre  idea  of  what  is  meant.  Turnips  may  be  alternated  with  potatoes, 
mangel-wurzel,  rape,  cabbages,  swedes,  and  kale,  so  that  there  is  no  need 
to  grow  any  root  crop  too  frequently.  There  is  no  necessity  to  take  barley 
after  roots,  for  wheat  and  oats  may  both  be  substituted,  and  oats  in  many 
districts  do  better  than  wheat  after  seeds. 

At  long  intervals  sainfoin  may  be  introduced  instead  of  clover,  and 
may  hold  the  land  for  several  years.  It  may  appear  straining  the  point  to 
say  that  these  various  modifications  are  consistent  with  the  Norfolk  four- 
course,  but  they  are  all  easy,  natural,  and  almost  unconsciously  performed. 
Probably  no  farmer  ever  adhered  to  roots,  barley,  clover,  wheat  in  endless 
succession,  but  the  four-course  remains  as  a foundation  even  where  its 
original  form  is  deviated  from  in  the  above  ways. 

Some  agriculturists  make  a distinction  between  “roots”  and  rape  or 
kale,  and  no  doubt  they  are  different.  Still,  there  appears  to  be  no  objec- 
tion to  dividing  100  acres  of  “roots”  into  various  areas  of  which  some  may 
consist  of  these  crops. 

Catch  cropping  and  the  four-course!' — Similarly,  the  introduction  of 
catch  or  ’tween  crops  need  not  upset  the  general  idea  of  the  Norfolk 
rotation.  It  is  of  little  practical  importance,  even  if  variations  from  the 
standard  should  be  spoken  of  as  new  rotations.  A crop  of  winter  vetches 
or  rye  between  the  last  year  of  this  rotation  and  the  roots  which  begin  a 
new  course,  do  not  interrupt  the  system  although  they  modify  it. 

The  Wiltshire  rotation. — There  is  an  excellent  illustrative  system  known 
as  the  Wiltshire  rotation,  which  embodies  certain  features  of  the  four- 
course  and  of  catch  cropping,  which  may  be  introduced  here.  It  runs  as 
follows : — 

1st  year,  winter  rye,  trifolium,  or  winter  barley  and  oats  for  fodder. 

These  are  eaten  on  the  ground  by  sheep,  and  are  followed 
with  roots. 

2nd  „ barley. 

3rd  „ clover. 

4th  „ wheat. 

5th  „ winter  vetches,  followed  by  late  roots,  for  spring  feed. 

6 th  „ forward  or  early  turnips. 

7 th  „ wheat. 

8 th  „ barley. 

By  this  course  of  cropping  heavy  crops  of  corn  are  grown  on  these 
chalk  soils,  and  a large  stock  of  sheep  is  also  maintained. 

The  Northurriberland  rotation. — According  to  this  system,  wheat  follows 
roots,  and  oats  follow  clover  after  two  years’  lay.  The  rotation  reads  thus : 
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Boots,  wheat,  seeds,  seeds,  oats.  It  can  only  be  viewed  as  a modification  of 
the  Norfolk  four-course  adapted  for  a north  country  climate.  North  of 
the  Humber  wheat  does  not  do  so  well  as  oats  after  clover.  It  does  better 
after  roots  while  oats  do  well  if  taken  after  grass. 

It  will,  however,  be  noticed  that  the  general  form  of  the  rotation  is 
preserved  of  roots,  corn,  grass,  corn. 

East  Lothian  rotation. — Potatoes  form  a feature  in  the  Lowlands,  and 
the  land  on  the  Old  Bed  Landstone  is  extremely  fertile.  It  often  happens 
that  rotations  which  bear  a local  name  are  not  strictly  carried  out  in  their 
reputed  districts,  but  the  following  version  of  the  East  Lothian  rotation 
has  been  seen  in  practice  on  potato  land : — Boots,  barley  (half-dunged), 
clover,  oats  (top-dressed),  potatoes,  wheat. 

Carse  of  Gowrie  rotation. — On  the  rich  carse  land  of  Scotland  the 
following  corn  rotation  was  prevalent  in  the  period  of  high  prices : — 
Fallow  (bare  or  cropped),  wheat,  barley,  clover,  oats,  beans  (dunged), 
wheat. 

Freedom  in  cropping. — There  is  a growing  tendency  to  relax  the  rules 
of  cropping.  The  prescribed  systems  vrhich  at  one  time  cumbered  farm 
agreements  are  now  omitted  in  favour  of  a simple  restriction  that 
“not  more  than  two  white  straw  crops  shall  be  taken  in  succession.” 
This  is  even  relinquished  on  condition  that  the  fertility  of  the  land  is 
maintained  by  approved  fertilisers.  The  Agricultural  Holdings  Act  of  1906 
practically  gave  tenants  freedom  of  cropping  and  freedom  of  sale  for 
produce.  The  slavish  adherence  to  a prescribed  rotation  has  for  long 
been  looked  upon  as  antiquated  and  inconsistent  with  the  free  investment 
of  capital  in  farming. 

The  general  use  of  artificial  fertilisers  has  robbed  “ soil  exhaustion”  of  any 
meaning,  and  it  is  now  understood  that  corn  crops  may  be  taken  continuously 
off  the  same  land,  and  sold,  both  corn  and  straw,  as  long  as  fertility  is 
maintained  by  suitable  dressings  of  manure. 

Theory  of  rotations. — This  part  of  the  subject  may  be  treated  of  with 
brevity,  because  a good  deal  of  what  has  been  urged  as  to  the  necessity  of 
rotations  has  been  rendered  inapplicable  through  the  advancement  of  science. 
Still,  there  are  many  good  reasons  for  maintaining  a rotation  of  crops  which 
will  at  once  be  seen  to  be  of  importance. 

1.  Crops  seek  their  nourishment  in  different  sections  of  the  soil, 
some  being  deep  and  others  shallow  rooted.  A soil  may  therefore  be 
partially  exhausted  as  regards  one  crop  and  be  able  to  support  another 
without  difficulty. 

2.  The  ramification  of  plants  is  dissimilar,  some  being  tap-rooted  and 
others  fibrous-rooted.  Some  require  their  food  to  be  close  at  hand  and 
abundant,  as  their  period  of  growth  is  short,  like  barley ; while  others,  like 
wheat,  collect  materials  for  their  growth  during  a much  longer  period.  This 
points  to  the  advantage  of  a rotation  of  crops. 

3.  Some  crops  are  distinctly  scourging  to  the  land,  either  on  account  of 
their  weight  or  their  concentrated  requirements.  Such  are  potatoes,  clover 
seed,  mustard,  and  rape  if  seeded,  flax,  etc.  Such  crops  should  only  be 
taken  at  long  intervals  unless  the  land  he  heavily  manured. 

4.  In  some  cases  a plant  for  some  reason  unfits  the  soil  for  growing  it 
frequently  with  success,  as,  for  example,  red  clover,  which  should  not  be 
attempted  oftener  then  once  in  eight  years,  unless  under  peculiar  circum- 
stances. Sainfoin  is  said  only  to  succeed  when  sown  once  in  fifteen  or 
twenty  years  on  the  same  land.  Even  turnips  may  be  sown  too  often,  and 
are  better  varied  with  other  root  crops.  It  is  noteworthy  that  there  is  no 
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apparent  reason  why  corn  crops  should  not  be  grown  in  succession  on  tlie 
same  land,  provided  that  the  fertility  of  the  soil  is  kept  up. 

5.  There  are  also  economic  reasons  for  preserving  an  orderly  succession  of 
crops.  Land  can  be  better  cleaned  from  weeds  if  fallowed  at  intervals,  and 
clay  land  cannot  be  kept  clean  and  aerated  (sweet)  without  some  form  of 
fallowing. 

6.  Land  becomes  “ stained  ” by  sheep,  and  consequently  unwholesome, 
especially  for  lambs,  if  constantly  kept  under  roots  and  folding  crops ; and 
one  use  of  grain  crops  is  to  sweeten  land  and  render  it  healthy  for 
sheep. 

7.  A rotation  of  crops  fits  in  well  with  regular  work  both  for  horses  and 
men,  although  it  might  be  argued  that  a partition  of  the  farm  for  various 
crops  would  accomplish  the  same  objects  without  a rotation. 

8.  Lastly,  it  is  an  observed  fact  that  land  generally  produces  a good  crop 
of  any  plant  new  to  the  soil.  Land  which  has  never  carried  potatoes  will 
often  produce  one  “ bumper  crop  ” even  if  it  is  not  capable  of  producing 
another. 

9.  There  may  be  an  accumulation  of  certain  ingredients  in  a soil  fitted  for 
producing  one  full  crop,  but  not  sufficient  to  produce  a series  of  the  same 
crop,  and  hence  a change  in  cropping  is  desirable. 

10.  The  above  considerations  show  that  although  there  is  nothing  practi- 
cally impossible  in  growing  good  crops  of  corn,  potatoes,  or  mangel  upon  the 
same  land  year  after  year,  it  may  be  advisable  to  vary  the  cropping,  and  this 
will  naturally  lead  to  the  adoption  of  some  kind  of  rotation.  It  also 
appears  evident  that  the  greater  the  variety  or  the  longer  the  rotation,  the 
greater  is  the  probability  of  good  crops.  Hence  even  the  continuous 
growth  of  wheat  upon  the  same  land,  although  it  might  be  shown  to  be 
profitable,  would  probably  prove  less  so  than  if  wheat  were  alternated  with 
potatoes,  turnips,  barley,  mangel-wurzel,  and  other  crops. 

The  balance  of  fertilising  matter  in  the  soil  must  always  be  maintained. 
If  space  allowed,  the  various  amounts  of  nitrogen,  phosphoric  acid,  potash, 
lime,  etc.,  required  by  each  crop  could  be  given. 

Tables  are  to  be  found  in  the  Eothamsted  Memoirs  {see  Eothamsted 
Experiments)  which  show  at  a glance  the  requirements  of  each  crop.  The 
most  exhausting  crops  are,  strange  to  say,  the  so-called  “ renovating  ” crops, 
such  as  roots,  clover-hay,  and  green  fodder  crops.  The  safeguard  against 
the  exhausting  nature  of  these  crops  consists  in  their  being  consumed  upon 
the  holding;  but  if  sold,  the  so-called  ameliorating  or  restorative  crops 
would  be  more  exhausting  than  corn. 

Bare-fallows. — We  conclude  this  article  by  a few  remarks  upon  bare- 
fallows,  referring  readers  to  the  article  on  the  subject  in  Vol.  I.  The  bare- 
fallow  is  in  a sense  the  key  to  a rotation  of  crops.  It  has  been  abandoned 
for  the  cropped  fallow,  as  see  Fallow  Crops,  Turnips,  and  other  articles 
bearing  on  the  subject.  The  original  idea  of  a fallow  was  “rest,”  but  the 
fact  that  root  crops  are  in  themselves  more  exhausting  even  than  corn  crops 
completely  does  away  with  the  idea  that  a modern  farmer  ever  rests  his 
land.  It  is  only  because  the  fallow  crops  are  consumed  on  the  holding  that 
they  are  liberally  treated,  and  the  land  is  thoroughly  tilled  both  before  and 
during  their  growth,  and  finally  that  they  are  consumed  with  liberal  additions 
of  cake  and  corn,  that  the  modern  fallow  can  be  looked  upon  as  a restorer  of 
fertility.  That  it  is  so  there  can  be  do  doubt,  but  during  the  growth  of  a 
root  crop  the  case  stands  as  follows : namely,  that  the  most  exhausting  class 
of  crops  of  the  whole  rotation  is  being  produced  during  the  year  when 
the  land  is  most  depleted.  When  we  remember  that  the  root  crop  follows 
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a series  of  depleting  crops  such  as  barley,  clover  mown  and  carried  off, 
and  wheat,  it  is  clear  that  the  land  requires  some  form  of  renovation, 
not  to  say  rest.”  And  yet  it  is  at  this  juncture  that  the  most  exhausting 
crops  are  introduced ! Nothing  can  more  clearly  show  that  the  idea  of 
rest  in  the  sense  of  inaction  or  repose  is  inapplicable  to  land,  and  that 
what  a soil  requires  is  feeding  rather  than  resting.  It  is  the  thorough 
tillage,  the  liberal  manuring,  and  the  use  of  artificial  foods  for  stock  which 
convert  scourging  crops  into  a foundation  of  good  farming.  These  facts 
show  the  reasonableness  of  growing  corn  in  succession,  if  liberal  treatment 
is  pursued. 

Eotations  have  been  shown  to  conserve  fertility  for  the  use  of  crops ; to 
preserve  the  soil  in  a wholesome  condition  for  sheep ; to  equalise  labour,  and 
provide  a succession  of  food  for  stock ; to  keep  land  clean,  and  afford 
opportunities  for  thorough  eradication  of  weeds.  But  at  the  same  time 
they  should  be  varied  and  not  slavishly  adhered  to. 


Rothamsted  Experiments. — Eesearches  in  the  domain  of 
agricultural  chemistry  in  the  United  Kingdom  appear  to  be  focussed  in  the 
proceedings  of  the  Eothamsted  Station. 

It  is  not  the  intention  of  the  writer  of  the  present  article  to  in  the 
least  degree  discredit  the  labours  of  other  experimenters.  On  the  contrary, 
not  only  have  other  efforts  been  extremely  useful,  but  they  have  served  to 
confirm  or  it  may  be  to  check  the  conclusions  arrived  at  by  Sir  John 
Bennett  Lawes  and  his  life-long  coadjutor.  Dr.  Sir  Henry  Gilbert. 

These  gentlemen  were,  it  must  be  remembered,  engaged  in  agricultural 
research  a generation  before  other  experimenters.  The  Eothamsted  experi- 
ments date  from  1840,  and  have  been  carried  on  continuously  down  to  the 
present  time.  They  have  also  every  prospect  of  being  continued,  as  Sir 
John  Lawes  left  a strong  and  well-endowed  Trust  for  the  purpose. 

The  extent,  diversity,  and  elaborate  character  of  these  investigations  are 
difficult  to  realise  by  those  who  have  not  visited  the  Eothamsted  fields, 
laboratories,  collections,  apparatus,  and  appliances  used  in  carrying  out  this 
enormous  work.  These  are  calculated  to  impress  the  mind,  and  it  is  not 
easy  for  the  observer  to  realise  that  they  are  the  results  of  private  enter- 
prise and  individual  enthusiasm.  They  are  the  scene  of  daily  demonstra- 
tions, followed,  at  least  in  the  old  days,  with  profuse  hospitality,  for  no 
party  ever  left  Eothamsted  in  Sir  John  Lawes’  time  without  finding  that 
refreshments  had  been  provided  for  their  entertainment.  This  the  present 
writer  has  had  to  acknowledge  on  many  occasions,  as  also  the  personal  guidance 
and  explanation  of  the  plots  by  one  or  other  of  the  two  presiding  genii.  A 
noble  Elizabethan  mansion  situated  in  the  midst  of  well-kept  lawns  and 
Italian  gardens,  an  hereditary  estate,  venerable  avenues,  and  extensive  park, 
helped  to  give  effect  to  the  scene,  and  to  emphasise  a gracious  reception. 
If  it  appears  to  any  reader  unnecessary  to  refer  at  length  to  these  pleasant 
amenities  of  a visit  to  Eothamsted,  the  excuse  of  the  writer  is  that  he 
wishes  to  show  what  Eothamsted  is  or  was  in  the  days  when  the  late  Sir 
John  Lawes  reigned  there.  It  was  no  mere  experimental  farm,  but  a 
combination  of  English  rural  life  and  English  hospitality,  united  with 
serious  scientific  work.  From  1840  to  the  end  of  the  century,  these  two 
great  men  worked  in  harmony,  assisted  by  a staff  of  clerks,  chemists, 
draughtsmen,  and  humbler  labourers. 

It  is  obviously  impossible  to  explain  the  results  achieved  in  a short 
article.  The  Eothamsted  Memoirs  fill  ten  bulky  volumes,  and  the  annual 
VOL.  in.  25 
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reports,  which  are  distributed  with  customary  liberality  by  the  Lawes 
Trust,  are  replete  with  valuable  matter.  They  cover  the  entire  ground 
of  agricultural  research,  which  may  be  divided  into  field  experiments, 
feeding  experiments,  scientific  papers,  and  economic  papers. 

Field  experiments. — The  earliest  field  experiments  were  instituted  by 
Mr.  (afterwards  Sir)  John  Bennett  Lawes  in  1840,  the  same  year  in  which 
Liebig’s  Chemistry  of  Agriculture  and  Physiology  appeared.  At  that  time 
sanguine  views  were  held  as  to  the  immediate  effect  of  chemistry  upon 
agriculture.  The  close  connection  between  plant  food  in  the  soil  and  the 
materials  which  constituted  the  bodies  of  plants,  favoured  the  systematic 
application  of  fertilisers  according  to  simple  rules,  in  order  to  supply  or 
restore  what  growing  crops  required.  It  was  the  object  of  Mr.  Lawes  to 
ascertain  the  best  forms  in  which  to  apply  artificial  manures,  and  at  the 
same  time  to  measure  the  precise  amounts  of  nutrient  constituents  removed 
from  the  soil.  The  problems  of  soil  exhaustion,  of  cumulative  fertility, 
of  the  durability  of  fertilisers,  of  the  effect  of  rotations,  of  the  continuous 
growth  of  the  same  crop  upon  the  same  land,  and  of  the  value  of  farmyard 
manure  in  comparison  with  artificial  dressings,  were  all  included,  and  what 
is  more  were  eventually  placed  upon  a solid  foundation.  The  peculiarities 
of  the  Leguminosse  received  special  attention  in  respect  of  clover  sickness, 
and  also  as  to  the  extraordinary  power  of  this  Order  to  collect  and  store  up 
nitrogen  in  a special  degree.  This  problem  was  not  satisfactorily  solved 
until  comparatively  recently,  when  experiments  were  undertaken  at 
Eothamsted  which  supported  the  views  of  Wilfarth  and  Hellriegel  as  to 
the  phenomena  of  symbiosis  or  simultaneous  action  of  bacteria  and  the 
leguminous  root  fibres  in  abstracting  free  nitrogen  from  the  atmosphere. 
The  nodules  found  on  these  roots  had  escaped  attention,  but  were  found  to 
be  caused  by  colonies  of  bacteria  (microbes),  which  are  able  to  fix  free 
nitrogen  and  convert  it  into  combined  nitrogen.  This  in  turn  was  absorbed 
by  the  root  fibres,  and  elaborated  in  the  tissues  of  the  plant. 

To  summarise  the  results  obtained  at  Eothamsted  would  be  a serious 
task,  as  it  is  a feature  of  the  papers  that  the  procedure  and  the  effects  are 
all  given  with  extreme  minuteness,  and  illustrated  by  voluminous  tables 
and  diagrams.  The  experiments  are  not  only  highly  complicated,  but  were 
carried  on  systematically  year  after  year  upon  strictly  conformable  lines  ; 
and  the  same  system  is  now  being  carried  on.  The  consequence  is  that 
the  Eothamsted  plots  having  been  treated  on  precise  lines  for  seventy  years 
are  in  a state  of  training  or  sensitiveness  not  to  be  found  elsewhere.  A 
plot  which  has  been  manured  with  farmyard  dung  alone  for  a long  series 
of  years,  indicates  the  final  result  of  such  management.  Similarly,  plots 
which  have  not  received  any  dressings  of  dung,  but  applications  of  mineral 
substances,  for  an  equal  number  of  years,  show  the  ultimate  effect  of  such 
dressings.  The  same  is  true  with  regard  to  the  final  results  of  dressings  of 
nitrates,  or  of  ammonia  salts,  applied  alone  or  in  conjunction  with  mineral 
fertilisers.  Eemarkable  results  were  also  obtained  from  alternate  dressings 
of  nitrates  or  of  ammonia  salts,  and  of  mineral  manures  in  alternate  years, 
and  the  paramount  effect  of  nitrogenous  manures  upon  vegetable  growth  is 
one  of  the  most  important  conclusions  arrived  at. 

If  the  problems  which  have  already  been  mentioned  as  occupying 
Sir  John  Lawes’  attention  are  taken  seriatim,  an  idea  will  be  gained  as  to 
the  value  of  the  work  done  at  Eothamsted.  The  first  of  these  problems 
already  mentioned  is  soil  exhaustion,  a constant  dread  to  landlords,  and  a 
matter  of  general  experience.  It  was,  however,  one  of  the  leading  facts 
brought  out  in  these  experiments,  that  soil  exhaustion  is  merely  soil 
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starvation,  and  that,  in  order  to  avoid  it,  all  that  is  required  is  to  feed  the 
land.  By  common  consent  two  white  straw  crops  in  succession  were 
thought  to  be  exhaustive,  and  three,  or  a succession  of  corn  crops,  were 
forbidden  in  farm  agreements,  and  came  under  the  ban  of  bad  farming. 
The  Eothamsted  experiments,  which  have  since  been  abundantly  confirmed, 
proved  that  all  the  cereals  may  be  grown  year  after  year  upon  the  same 
land  without  any  diminution  of  yield,  of  quality,  or  of  healthiness,  even 
when  the  entire  produce  of  grain  and  straw  is  removed.  All  that  appears 
to  be  necessary  is  to  keep  up  the  fertility  of  the  soil  by  applications  of 
mineral  and  nitrogenous  manures,  and  if  this  is  done,  40  bushels  of  wheat 
and  abundance  of  straw  can  be  produced  apparently  without  any  time 
limit.  In  the  numerous  experiments  upon  this  subject,  the  principal  lesson 
is  the  necessity  for  both  classes  of  fertilisers,  for  neither  class  used  alone 
is  capable  of  sustaining  fertility. 

Mineral  manures,  although  applied  year  after  year,  produce  but  little 
effect  upon  cereals  continuously  grown  upon  the  same  land.  Nitrates  and 
ammonia  salts  appear  to  be  capable  of  producing  abundant  crops  for  a long 
period,  but  ultimately  tend  to  exhaustion.  A combination  of  mineral  and 
nitrogenous  manures  not  only  prevents  exhaustion  but  tends  to  increase 
fertility,  so  that  crops  so  treated  exhibit  no  tendency  to  disease,  but  rather 
the  reverse.  Farmyard  manure  applied  at  the  rate  of  14  tons  per  acre  per 
annum  is  also  capable  of  producing  heavy  crops  of  wheat  or  other  cereals 
for  any  number  of  years,  but  probably  at  greater  expense ; so  that  the 
position  is  established  that  soil  exhaustion  can  be  easily  avoided,  even  under 
the  most  scourging  system  of  cropping.  This  is  in  itself  a startling 
discovery. 

Closely  related  to  soil  exhaustion  is  cumulative  fertility,  or  the  increase 
of  the  natural  fertility  of  soils.  This  is  a well-known  effect  of  liberal 
manuring,  but  its  duration  and  measurement  required  elaborate  experiments 
carried  on  for  a long  series  of  years.  This  problem  has  occupied  an  import- 
ant position  at  Eothamsted.  It  has  been  approached  by  the  application 
of  regulated  dressings  upon  plots  for  twelve  or  twenty  years,  at  the  end 
of  which  period  the  plots  were  divided  into  two,  and  upon  one-half  the 
previously  applied  dressing  was  stopped,  although  the  cropping  proceeded  as 
before.  On  the  other  half  no  change  was  made  either  in  dressing  or 
cropping,  so  that  as  years  passed  on  the  deprived  half  plot  would  naturally 
lower  its  rate  of  produce.  The  continuously  unmanured  plot  became 
extremely  important  in  this  connection  as  an  index  as  to  what  the  land 
was  naturally  capable  of.  The  unmanured  plots  have  been  subjected  to 
the  same  cropping  as  the  manured  plots,  and  it  is  interesting  to  note  that 
crops  averaging  15  to  17  bushels  of  wheat  per  acre  have  been  produced 
for  sixty  to  seventy  years  in  succession  upon  the  same  land,  notwith- 
standing the  removal  of  both  grain  and  straw,  and  that  without  any 
return  in  the  form  of  fertilisers.  The  difference  in  favour  of  the  plots  con- 
tinuously manured  with  mineral  salts  is  extraordinarily  small,  not  much  more 
than  2 bushels  per  acre,  showing  the  vast  importance  of  nitrogenous  matter. 
The  point  before  us  is,  however,  cumulative  fertility,  and  it  is  interesting  to 
note  that  the  sudden  cessation  of  farmyard  manure  is  followed,  as  might 
be  expected,  by  a gradual  decrease  in  yield,  but  of  such  a nature  that  the 
effect  of  the  dressings  of  dung  is  felt,  however  long  after  it  has  ceased  to 
be  applied.  It  was  Sir  John  Lawes’  opinion  that  a hundred  years  would 
not  obliterate  the  effect,  and  he  even  ventured  upon  a forecast  of  one 
hundred  and  forty  years. 

In  the  case  of  plots  manured  for  a series  of  years  with  mineral  manures 
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and  afterwards  continued  as  nnmanured  plots,  a distinct  but  moderate 
increase  over  the  perpetually  unmanured  plots  is  discernible,  showing 
that  the  store  of  mineral  matter  accumulated  by  repeated  dressings  have 
permanently  (or  durably)  increased  fertility.  Mineral  dressings  are  in  fact 
shown  to  be  much  more  permanent  than  nitrates  or  ammonia  salts,  but 
not  more  so  than  nitrogenous  matter  in  organic  combination,  as  it  is  in 
farmyard  manure. 

The  effect  of  nitrates  and  ammonia  salts  is  shortlived,  as  is  best  seen 
in  a series  in  which  mineral  manures  were  applied  one  year,  and  ammonia 
salts  or  nitrate  of  soda  the  next.  The  effect  of  this  alternation  was  great 
irregularity  in  yields.  During  the  year  in  which  the  nitrogenous  dressing 
was  applied,  the  land  yielded  abundantly,  but  in  the  succeeding  year, 
in  which  minerals  alone  were  used,  it  appeared  to  have  forgotten  the 
previous  year’s  dressing,  and  to  relapse  into  a state  of  poverty.  On  the 
other  hand,  when  the  two  classes  of  fertilisers  were  used  simultaneously, 
the  results  were  always  satisfactory,  in  fact  similar  to  those  produced  by 
continuous  dressings  of  dung. 

In  examining  these  results  the  reader  cannot  fail  to  be  struck  with 
their  accuracy,  but  it  may  also  occur  to  him  that  they  are  scarcely  applic- 
able to  practice,  because  of  the  continuous  and  uniform  cropping  and 
manuring  at  Eothamsted,  and  the  total  removal  of  all  the  produce  from  the 
land.  In  a word,  would  the  same  results  be  obtained  in  a mixed  system  of 
farming  ? In  answering  this  question  it  may  at  least  be  granted  that  the 
main  fact  that  land  only  requires  feeding  in  order  to  produce  continuous 
crops  is  unassailable.  On  the  other  hand,  the  measurable  effect  of  one 
fertiliser  applied  year  after  year  to  one  description  of  plant  would  probably 
be  different  (and  less)  than  would  be  the  application  of  mixed  fertilisers  of 
different  sorts  to  plants  of  several  descriptions,  as  in  a rotation.  On  the 
whole,  this  objection  strengthens  the  case  of  the  Eothamsted  results,  which 
may  be  stated  as  follows : If  such  effects  are  produced  by  the  monotonous 
application  of  the  same  dressing  to  the  same  crop  on  the  same  land,  how 
much  more,  etc.  etc.  ? 

The  Rotation  experiments  were  conceived  in  order  to  throw  light  upon 
this  same  point,  and  are  highly  interesting,  especially  with  regard  to  the 
effects  produced  by  red  clover,  and  also  by  the  total  removal  of  root  crops, 
in  contrast  to  feeding  them  on  the  ground  with  sheep.  Several  rotation 
experiments  are  carried  on  side  by  side,  varied  as  indicated,  and  as  the  plots 
are  necessarily  small  the  roots  are  not  actually  fed  on  the  land,  but  cut  up 
and  distributed  uniformly  over  the  surface  and  ploughed  in.  The  feeding 
of  hay,  cake,  or  corn  with  the  roots  is  therefore  excluded,  and  any  effect  as 
between  removing  and  restoring  the  roots  is  confined  to  the  roots  themselves. 
It  is  somewhat  surprising  to  find  that  the  barley  crop  which  succeeds  the 
roots  is  often  less  affected  than  might  have  been  expected,  which  does  not 
speak  highly  for  the  manurial  value  of  roots  per  se.  The  results  are,  it 
must  be  allowed,  scarcely  in  accordance  with  farming  practice,  based  as  it 
is  on  supplemental  foods  eaten  with  heavy  crops  of  roots  upon  the  land. 

With  regard  to  the  nature  of  the  manures  employed,  they  have  always 
consisted  of  superphosphates,  sulphate  and  other  potash  salts,  soda  salts, 
silicate  of  soda,  and  potash,  magnesia,  etc. 

The  most  striking  effects  from  the  use  of  mineral  manures  always  were 
due  to  superphosphate  and  potash  separate  or  mixed,  and  the  addition  of 
the  remaining  mineral  manures  seldom  appeared  to  affect  the  yield.  What  is 
termed  “ mixed  mineral  manure  ” consists  of  all  the  above-named  ingredients 
so  blended  as  to  form  a complete  mineral  application,  and  therefore  capable 
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of  supplying  all  the  mineral  materials  required  by  a growing  crop.  It  is  by 
the  combination  of  mixed  minerals  with  abundant  dressings  of  nitrate  of 
soda  and  ammonia  salts  that  the  highest  yields  both  of  grain  and  straw 
are  invariably  obtained.  Such  a mixture  of  minerals  and  nitrogenous 
manures  closely  resembles  dung  in  general  composition,  and  at  once  explains 
the  benefits  from  the  use  of  yard-manure,  and  proves  that  its  effects  may 
be  easily  rivalled  by  a judicious  mixture  of  artificial  fertilisers. 

One  of  the  most  striking  series  of  experiments  to  be  seen  at  Kothamsted 
are  those  upon  permanent  pasture  in  the  park.  A volume  would  be  required  to 
explain  the  results,  which  are  extremely  striking  to  the  eye,  especially  before 
the  crops  are  cut.  Only  a general  idea  can  now  be  given,  but  the  impres- 
sion produced  is  that  the  herbage  must  have  been  produced  by  separate 
seedings.  This  is,  however,  not  the  case,  for  the  basis  was  the  original  pastur- 
age of  the  park,  which  is  of  very  old  standing.  By  the  application  of  various 
dressings  continued  year  after  year  for  a protracted  period,  the  character  of 
the  herbage  has  been  entirely  changed.  On  some  (especially  where  nitro- 
genous manures  have  been  excluded)  the  herbage  is  composed  largely  of  clover 
and  leguminous  plants.  Where  nitrogenous  manures  have  been  employed 
with  mineral  substances,  tall  grassy  herbage  mixed  with  few  clovers  predom- 
inates. In  other  plots,  and  according  to  the  predominance  of  various  manurial 
ingredients,  there  is  an  excess  of  cocksfoot  or  other  species,  which  give  a 
character  to  the  plot.  The  herbage  is  always  submitted  to  a botanical 
analysis,  and  the  results  are  tabulated  in  the  published  papers.  The 
extraordinary  differences  are,  however,  best  seen  by  an  inspection  of  the 
plots  when  the  grasses  are  in  flower,  and  the  lessons  as  to  the  effect  of 
manures  in  altering  the  character  of  herbage  are  very  striking  and  extremely 
suggestive. 

There  is  also  a series  devoted  to  the  continuous  growth  of  mangel-wurzel 
which  shows  the  practicability  of  growing  this  crop  in  endless  succession 
on  the  same  land.  One  of  the  most  important  results  is  the  paramount 
importance  of  nitrogenous  manures  and  the  comparatively  small  effect  of 
mineral  manures — even  of  superphosphate.  The  best  crops  of  mangel 
are  produced  from  farmyard  manure  and  nitrate  of  soda,  and  this  is  curious 
when  the  large  amount  of  mineral  matter  required  by  this  crop  is  taken 
into  account. 

The  exceptional  value  of  nitrogen,  phosphoric  acid,  and  potash,  in  com- 
parison with  such  less  important  substances  as  silicates,  soda,  chlorine, 
magnesia,  etc.,  is  fully  borne  out  upon  all  the  Eothamsted  plots. 

The  experiments  upon  “ clover  sickness  ” and  leguminous  growth 
generally  constitute  one  of  the  most  interesting  chapters  in  these  Memoirs. 
Every  conceivable  dressing  was  applied,  in  every  possible  proportion,  to  land 
sown  year  after  year  with  red  clover,  in  order  to  discover  the  necessary 
conditions  for  evading  clover  sickness — but  without  success.  In  order  to 
give  a graphic  idea  of  what  actually  occurred,  a plan  was  taken  of  the  plots, 
showing  their  position  and  limits.  The  patches  affected  with  clover  sick- 
ness were  in  this  way  shown,  and  it  was  evident  that  they  were  irregular  in 
shape,  and,  further,  that  they  extended  across  the  boundaries  of  particular 
plots,  irrespective  of  the  manurial  dressings  employed.  For  example,  a 
large  oval  patch  in  which  the  clover  had  died  off,  had  its  centre  over  a line 
dividing  two  or  four  plots,  and  the  mischief  did  not  appear  to  be  either 
increased  or  dimininished  by  the  treatment  followed.  This  curious  fact  was 
thought  to  indicate  that  the  mischief  resided  in  the  subsoil  rather  than  in 
the  surface  soil,  and  was  due  to  starvation  of  some  necessary  constituent. 
The  deep  nature  of  the  clover  root  favoured  this  idea,  but  the  facts  also 
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point  to  disease  as  much  as  to  starvation.  After  inspecting  the  clover  plots, 
it  was  the  invariable  custom  of  Sir  John  Lawes  to  take  his  visitors 
into  a garden  and  there  show  them  a plot  of  red  clover  which  had  been  sown 
for  a number  of  years  in  succession,  and  which  showed  no  symptom  of 
clover  sickness.  Sir  John’s  own  opinion  was  that  the  jJant  throve  in  the 
rich  garden  soil,  simply  because  it  was  in  all  respects  well  nourished,  and 
that  failure  in  the  open  field  was  due  to  want  of  food  in  some  form.  It  is 
well  known  that,  although  clover  sickness  is  a difficulty  on  most  soils,  there 
are  fields  and  districts  in  which  it  is  almost  unknown,  especially  upon  soils  of 
a calcareous  character. 

Feeding  experiments. — Among  the  vast  array  of  papers  upon  the  feed- 
ing of  animals,  the  most  interesting  to  agriculturists  are  those  dealing  with 
the  comparative  fattening  properties  of  various  breeds  of  sheep;  on  the 
fattening  process  in  the  cases  of  bullocks  and  pigs ; on  the  sources  of  fat  in 
the  animal  body ; on  the  composition  of  cattle,  sheep,  and  pigs ; and  on 
residual  manurial  values.  These  investigations  have  been  carried  on  for 
many  years,  and  entailed  the  wholesale  analyses  of  scores  of  bullocks  and 
sheep,  besides  the  weighing  of  all  the  organs  of  the  body.  The  tables  of 
results  occupy  much  space,  and  the  details  of  the  experiments  and  discussion 
of  the  results  are  very  formidable  reading.  It  is  a question  if  they  have  ever 
been  read  in  lots  by  any  practical  agriculturist.  Among  the  most  valuable 
of  these  results  are  those  referring  to  manurial  residues  of  food  consumed, 
and  these  have  been  adopted  as  a basis  for  fixing  claims  for  compensation 
between  outgoing  and  incoming  tenants.  The  values  have  been  reduced  to 
a money  standard  of  diminishing  value  extending  over  a period  of  eight  years, 
and  the  present  value  to  an  incoming  tenant  has  been  arrived  at  on  com- 
mercial principles.  Another  important  generalisation  concerns  the  fattening 
process  as  distinct  from  the  general  building  up  of  the  body.  Sir  John 
Lawes  clearly  demonstrated  the  importance  of  fat  for  fattening,  and  the 
closely  analogous  values  of  starch,  sugar,  and  other  carbohydrates  to  each 
other.  In  his  experiments  upon  malt  he  showed  that  the  advantage  of 
malting  barley  for  stock-feeding  was  fallacious,  largely  on  account  of  the 
direct  loss  of  weight  during  the  process,  and  the  small  difference  between 
sugar  and  starch  as  nutrients.  He  also  demonstrated  the  extravagance  of 
condimental  foods  by  an  elaborate  series  of  experiments,  in  which  perhaps 
the  ulterior  uses  of  condiments  as  tonics  and  appetisers  in  certain  cases  was 
rather  ignored  {see  Condimental  Foods).  As  to  the  comparative  fattening 
properties  of  different  breeds  of  animals,  the  results  are  chiefly  interesting 
as  showing  the  rates  of  increase  on  various  dietaries,  and  less  so  as  actually 
indicating  the  superiority  of  one  breed  over  another. 

Scientific  papers. — The  more  purely  scientific  work  at  Eothamsted  has 
included  complicated  researches  into  the  composition  of  the  atmosphere  and 
of  rain  water ; the  amount  of  combined  nitrogen  brought  down  in  the  form 
of  rain  and  dew ; the  composition  of  drainage  water  from  cropped  and 
uncropped  land ; the  store  of  available  nitrogen  in  fertile  soils ; the  loss  of 
manurial  matter  through  drainage  and  denitrification ; the  fixation  of  free 
nitrogen  by  leguminous  plants ; the  sources  of  nitrogen  in  vegetable  and 
animal  life,  etc.  These  researches  are  both  chemical  and  physiological,  and 
earned  a distinguished  place  for  their  authors  in  all  the  principal  learned 
societies  both  in  this  country  and  abroad.  It  was  one  of  the  early  triumphs 
of  Messrs.  Lawes  and  Gilbert  to  modify  the  humus  theory  of  Baron 
Liebig,  which  asserted  broadly  that  the  combustible  parts  of  plants 
were  directly  derived  from  the  atmosphere,  while  the  mineral  matter 
alone  was  derived  from  the  soil.  These  views  were  successfully  con- 
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troverted  by  crucial  tests,  which  demonstrated  the  importance  of  nitrogen 
in  the  soil. 

Economic  papers. — Eothamsted  was,  and  is  always,  practical.  Sir  John 
Lawes  and  his  able  coadjutors  left  many  valuable  papers  upon  seasons  and 
harvests,  on  wheat  supply,  and  other  topics.  Sir  John  Lawes’  annual  letter 
to  the  Times  on  the  wheat  harvest  of  the  year  was  always  looked  forward 
to  with  lively  interest.  He  found  by  long  experience  that  the  fluctuations 
in  the  unmanured  plots  at  Eothamsted  constituted  an  index  of  the  general 
yield  throughout  the  country.  The  assistance  rendered  by  Sir  John  Lawes 
towards  the  solution  of  the  manurial  residues  question  must  also  be  con- 
sidered as  of  great  economic  value. 

Concluding  remarks. — Ho  one  can  appreciate  the  work  still  carried  on 
at  Eothamsted  without  visiting  the  laboratories  and  experimental  fields. 
Every  facility  is  given  by  the  present  managment,  although  the  personal 
presence  of  Sir  John  Lawes  and  Sir  Henry  Gilbert  is  sorely  missed  by  those 
who  knew  them.  Harpenden  Station,  on  the  L.  & N.-W.  Eailway,  is 
within  half  a mile  of  the  laboratory,  and  ready  access  is  obtainable. 
The  visitor  is  also  supplied  with  the  last  annual  report,  which  brings  these 
marvellous  results  of  seventy  years  of  experiments  up  to  date. 


Rupture  or  Hernia, — Eupture  is  a term  commonly  used  to 
designate  the  displacement  or  protrusion  of  a portion  of  some  of  the  abdominal 
organs,  notably  the  bowels  and  omentum,  from  their  natural  position 
through  a normal  or  abnormal  opening  in  the  walls  of  the  abdomen,  and 
is  named  according  to  the  structure  through  which  the  displaced  viscera 
protrude.  The  normal  openings  through  which  the  rupture  may  take 
place  are  the  umbilical  or  navel,  the  inguinal  or  scrotal,  and  femoral.  The 
abnormal  may  be  classed  as  the  diaphragmatic  or  phrenic,  the  omento- 
mesenteric,  the  vaginal,  the  vagino-rectal,  and  the  ventral. 

Umbilical  rupture  is  very  common  in  young  animals,  and  most  frequent 
ill  foals  soon  after  birth  ; and  although  it  is  usually  looked  upon  as  being 
congenital,  it  can  also  arise  from  an  injury  such  as  a kick  or  fall,  and  from 
straining  and  jumping.  The  swelling  varies  greatly  in  size,  is  readily  seen 
in  the  region  of  the  navel,  and  when  handled  the  sac  feels  soft ; the  contents 
are  easily  pushed  back  into  the  belly,  when  a small  hole  can  be  felt  with 
the  fingers.  Treatment. — In  many  cases  the  opening  closes  up  of  its  own 
accord,  and  the  sac  disappears  before  the  foal  is  twelve  months  old ; others 
when  slight  are  amenable  to  repeated  blistering,  whilst  some  cases  are 
reduced  by  the  aid  of  a special  truss,  held  in  place  by  girths,  straps, 
and  elastic  bands  passed  round  the  body,  and  attached  to  a back  strap 
fixed  to  a collar  or  strap  round  the  neck,  and  a tail  band.  The  radical 
operation  for  this  rupture  is  to  cast  the  animal  on  to  its  back,  manipulate 
the  contents  of  the  sac  into  the  belly,  and  pull  up  the  loose  skin,  over 
which  is  then  fixed  a special  clamp ; or,  a'strong  needle  may  be  pushed  through 
the  loose  skin  and  tightly  ligatured  above,  close  to  the  belly,  with  strong 
sharp  cord.  Both  the  clamp  and  the  cord  ligature  are  left  till  they 
slough  and  drop  off,  which  generally  happens  in  five  to  eight  days.  Both 
operations  cause  a great  deal  of  swelling  round  the  parts,  and  at  times  are 
followed  by  lock-jaw  or  blood  poisoning. 

Inguinal  or  scrotal  rupture  is  mostly  seen  in  male  animals  that 
have  not  been  demasculated,  but  very  rarely  in  castrated  ones.  Eupture 
or  hernia  of  the  scrotum  is  very  common  in  young  colt  foals,  being  in  a 
great  measure  caused  by  the  little  animals  paining  and  straining  to  pass 
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the  hard  lumps  of  meconic  faeces  seen  immediately  after  birth.  To  prevent 
this  straining,  injections  of  warm  water  should  be  given  to  wash  out  the 
bowel.  This  rupture  in  95  per  cent,  of  cases  disappears  before  the  foal 
is  nine  months  old;  at  times  it  is  very  dangerous,  as  the  bowel  gets 
impacted  with  excreta,  causing  colicky  pains,  the  animal  only  finding  relief 
when  lying  on  its  back;  sometimes  the  bowel  and  its  contents  can  be 
pressed  back  into  the  cavity  of  the  belly,  when  instant  relief  is  obtained. 
The  best  treatment  is  to  cast  the  animal  on  to  its  back,  press  the  bowel 
into  its  place,  remove  the  testicle,  and  stitch  up  the  inguinal  canal  and  the 
outer  opening  as  well,  with  catgut,  or  put  on  a clamp  over  the  testicle 
without  cutting  the  skin  (the  uncovered  operation),  and  leave  it  to  slough 
off  as  in  the  operation  for  umbilical  rupture. 

Diaphragmatic  rupture  or  rupture  of  the  diaphragm  at  times  takes 
place,  when  the  bowel  not  only  passes  into  the  chest,  but  sometimes  is 
itself  ruptured,  the  injury  usually  proving  fatal. 

Omento-mesenteric  rupture  is  where  a portion  of  the  bowel  passes 
through  an  opening  in  the  mesentery  or  omenta,  causing  strangulation  and 
complete  obstruction  of  the  intestine,  and  is  not  easy  to  diagnose  or 
relieve. 

Vaginal  rupture  occurs  when  the  walls  of  the  womb  or  vagina  are  torn, 
as  in  parturition,  and  the  bowels  protude  through  the  opening. 

Vagino-rectal  rupture  is  also  mostly  due  to  parturition,  particularly  in 
mares,  when  the  foal  pushes  one  of  its  feet  through  the  roof  of  the  vagina 
and  floor  of  the  rectum.  The  rectum  itself  in  aged  mares  is  occasionally 
ruptured  at  the  time  of  service,  or  by  the  mare  tumbling  over  an  embank- 
ment or  fence ; through  either  of  these  rents  hernia  or  protrusion  of  the 
bowels  may  occur. 

Femoral  rupture  is  of  very  rare  occurrence  in  animals  of  the  farm. 

Ventral  rupture  is  common  in  all  the  domestic  animals,  and  is  chiefly  due 
to  some  violent  injury,  such  as  a kick,  goad  with  a cow’s  horn,  or  prod  with 
a gig,  cart,  or  plough  shaft ; great  swelling  usually  prevails ; if  the  skin  is 
not  broken,  the  best  treatment  is  to  make  a good  soft  pad  of  woollen  cloth 
or  bed  sheeting,  place  it  firmly  over  the  rupture,  and  keep  it  in  its  position 
with  a good  strong  broad  bandage  drawn  tightly  round  the  body. 


Rust  of  Cereals.' — 1.  Black  Bust  {Fueeinia  graminis,  Pers.). 
In  some  seasons  the  leaves  of  cereal  crops  change  from  a green  colour 
to  a yellowish- orange  tint  prematurely,  when  the  crop  is  said  to  be 
“ rusted.” 

Very  frequently  the  disease  is  followed  by  black  patches  on  the  stems 
of  the  straw,  which,  instead  of  ripening  to  a rich  clear  golden  tint,  becomes 
dingy  and  brittle  ; the  straw  is  then  described  as  “ mildewed.” 

When  rust  and  mildew  attack  the  crop,  it  is  noticed  that  the  grains  are 
diminished  in  number  and  quality ; most  of  them  are  thin  and  shrivelled 
instead  of  being  plump  and  well  filled.  It  has  been  estimated  that  in 
wheat-growing  districts  millions  of  pounds  are  lost  by  the  ravages  of  this 
disease. 

By  a close  examination  of  the  rusted  leaves  of  the  cereals  it  is  seen 
that  a deep  yellow  or  orange-coloured  powder  is  being  given  out  of  great 
numbers  of  small  slits  or  cracks  in  the  epidermis  of  the  leaves. 

The  powder  consists  of  oval  yellow  spores,  termed  uredospores,  of  a 
“ rust  ” fungus  known  as  Fueeinia  graminis,  Pers. 

They  are  produced  most  abundantly  in  spring  and  summer.  Each 
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possesses  a thick  ornamented  coat,  and  when  placed  on  a young  leaf 
germinates,  sending  out  one  or  two  germ  tubes  which  penetrate  directly 
through  the  epidermis,  or  finds  its  way  through  the  stomata  or  leaf  pores 
into  the  interior  of  the  leaf.  There  it  feeds  on  the  substances  in  the  cells 
of  the  plant,  and  grows  rapidly,  forming  a dense  compact  mycelium,  which 
bursts  or  cracks  the  epidermis,  and  produces  a new  crop  of  rust  spores  at 
the  free  ends  of  its  hyphse. 

Thousands  of  spores  are  produced  from  these  small  slits,  and  as  each  one 
is  capable  of  giving  rise  to  a new  rust  spot  in  a week  or  so,  it  is  clear  that 
the  disease  can  make  rapid  progress  throughout  the  crop,  when  the 
conditions  are  favourable  to  the  dispersal  and  germination  of  the  spores. 

After  a time  the  production  of  uredospores  ceases,  and  in  July  and 
later,  when  the  wheat  is  beginning  to  ripen  its  straw  and  grain,  the 
mycelium  of  the  fungus  produces  another  type  of  spore — the  teleutospore — 
which  is  dark  brown  in  colour.  What  were  yellow  patches  at  first  now 
become  almost  black,  and  the  straw  appears  dirty. 

The  teleutospores  are  double-celled  spores,  with  smooth  walls.  They 
do  not  germinate  immediately,  but  usually  rest  during  the  winter.  In 
spring  they  send  out  short  hyphse  from  each  cell,  and  upon  each  of  them  are 
developed  four  minute  secondary  spores,  sometimes  called  lasidios'poresy 
which  apparently  cannot  infect  a wheat  plant.  However,  when  these 
small  spores  are  placed  upon  the  leaf  of  the  common  barberry  bush 
{Berheris  vulgaris,  L.),  they  infect  it  and  live  upon  it  as  a parasite.  While 
the  fungus  lives  upon  the  barberry,  it  gives  rise  to  two  kinds  of  spores,  very 
different  in  appearance  from  those  which  it  produces  upon  wheat.  One 
kind,  the  spermatia  or  small  oval  conidia,  are  formed  in  pear-shaped 
structures,  the  spermogonia:  these  spores  do  not  germinate.  The  second 
kind  of  spores  arise  within  cup -shaped  bodies,  the  cecidia,  which  are 
found  in  small  groups,  chiefly  on  the  under-sides  of  the  barberry  leaves. 
These  cecidiospores  are  roundish  yellow  spores ; they  germinate  very  soon 
when  placed  in  a drop  of  water,  and  produce  short  germ  tubes  or  hyphse, 
which  cannot  infect  the  barberry  plant,  but  which  readily  enter  a wheat 
leaf,  and  there  give  rise  to  new  spots  of  rust. 

The  rust  fungus  Puccinia  graminis  has  a complicated  life-cycle,  using 
two  hosts,  barberry  and  wheat,  and  forming  five  kinds  of  reproductive 
bodies  or  spores. 

In  spring  it  lives  upon  the  barberry,  from  which  it  skips  later  to  wheat ; 
from  the  latter  it  goes  back  to  the  barberry.  Although  it  can  use,  and 
probably  must  use,  the  barberry  as  a host  for  the  completion  of  its  life- 
cycle,  the  rust  fungus  can  be  continuously  propagated  without  passing 
through  the  secidium  stage,  for  in  countries  where  the  barberry  does  not 
exist,  and  in  districts  where  it  has  been  destroyed,  the  disease  is  still  met 
with. 

Possibly  the  basidiospores  may  be  able  to  infect  wheat,  although 
experiments  to  test  the  point  have  yielded  negative  results.  According  to 
Eriksson,  the  fungus  can  exist  in  the  grain  in  a dormant  state,  and  begin 
an  active  life  when  germination  of  the  grain  takes  place;  the  writer’s 
experience  confirms  this  view. 

The  fungus  in  the  uredo  stage  may  persist  through  the  winter  on  the 
leaves  of  autumn-sown  wheat. 

The  “black”  rust  {Puccinia  graminis,  Pers.)  just  described  attacks 
wheat,  rye,  barley,  and  oats  as  well  as  many  grasses. 

Several  “biological”  varieties  of  it  are  known,  similar  in  form  and 
structure,  but  differing  in  physiological  power. 
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The  variety  of  the  fungus  on  wheat,  although  like  all  the  others  in 
morphological  characters,  is  confined  to  wheat,  and  is  not  able  to  infect 
barley  or  oats. 

The  one  on  barley  can  spread  to  and  live  also  upon  rye  and  couch  grass. 
That  on  oats  attacks  cocksfoot  grass,  but  does  not  infect  wheat  or  other 
cereals. 

2.  Golden  Yellow  or  Spring  Eust  {Tucdnia  Schm.). — This 

is  another  very  common  species  of  rust,  varieties  of  which  affect  wheat, 
barley,  rye,  and  couch  grass.  It  often  appears  very  abundantly  in  spring, 
almost  covering  the  leaves  and  stems  with  its  bright  yellow  uredo  patches. 
The  teleutospores  germinate  in  autumn,  and  a second  host  for  the  plant  is 
not  known. 

3.  Brow^n  Eust  {Puccinia  dis'persa,  Eriks,  et  Henn.)  has  brownish  uredo- 
spores,  and  attacks  wheat,  rye,  couch  and  brome  grasses.  The  secidiospores 
are  found  in  autumn  on  bugloss  and  alkanet. 

4.  Barley  Eust  {Puccinia  simplex,  Korn.)  is  another  uncommon  species 
with  single-celled  teleutospores ; the  uredo  spots  are  very  small,  and  pale 
lemon-coloured. 

5.  Crown  Eusts. — Two  species  are  known,  having  teleutospores,  the 
upper  cells  of  which  possess  a sort  of  crown  or  a ring  of  blunt  teeth  on 
their  summits. 

One  of  them — Puccinia  coronifera,  Kleb.- — is  a pest  on  oats,  with  varieties 
which  live  upon  foxtail,  rye-grass,  Yorkshire  fog,  and  other  grasses.  The 
?ecidiospores  are  met  with  on  buckthorn. 

The  other  species  (P.  coronata,  Corda.)  does  not  attack  cereals,  but  is 
frequent  on  couch,  florin,  and  other  grasses.  The  iecidiospores  are  produced 
on  iDlack  alder. 

Prevention  of  Eusts. 

The  loss  of  grain  or  reduction  of  yield  in  wheat-growing  countries  due 
to  the  attacks  of  rust  fungi  is  enormous,  the  damage  amounting  to  many 
millions  of  pounds  per  annum.  There  is  thus  every  inducement  to  study 
the  means  of  dealing  with  these  parasites,  and  much  has  been  done  during 
the  last  few  years  to  elucidate  their  life-history.  Comparatively  little 
progress  has  been  made  in  regard  to  remedies  to  check  their  ravages. 

Spraying  of  the  affected  crop  is  practically  impossible,  and  pickling  the 
grain  appears  to  have  no  effect  upon  the  pest. 

Attack  upon  it  must  be  made  along  the  following  lines : — 

The  host  plants  on  which  the  fungi  produce  their  aecidia  should  be 
destroyed  as  far  as  possible,  to  prevent  infection  of  the  cereal  crops  from 
these. 

Every  endeavour  should  be  made  to  grow  healthy,  well-nourished  crops. 
Dampness  of  soil  or  crop  should  be  avoided,  since  the  fungus  thrives  and 
spreads  most  rapidly  in  humid  air  on  succulent  plants.  It  has  been  found 
that  good  drainage  of  the  soil  and  rather  thin  sowing  assist  in  reducing 
rust  attacks.  Excessive  applications  of  dung  or  of  any  manure  containing 
nitrogen,  such  as  nitrate  of  soda  or  sulphate  of  ammonia,  stimulate  the 
production  of  broad  soft  leaves,  which  are  easily  penetrated  by  the  germ 
tubes  of  the  fungus. 

A well-balanced  fertiliser  containing  considerable  proportions  of  phos- 
phates and  potash  in  addition  to  nitrogen  is  found  to  yield  more  resistant 
crops. 

Early  sowing  in  spring  is  beneficial;  late  sown  crops  usually  suffer 
most  from  rust. 


EYE 


395 


There  is  little  doubt  that  the  most  satisfactory  method  of  reducing  the 
ravages  of  the  rust  fungi  will  be  found  in  the  selection  and  “ breeding  ” of 
resistant  varieties  of  the  cereals.  Certain  kinds  of  wheat  and  other  grain 
crops  have  been  found  to  be  practically  immune  or  to  suffer  very  little  from 
rust,  when  others  grown  close  by  have  been  severely  damaged. 

All  the  flint  or  macaroni  wheats  (varieties  of  Triticum  durum,  Desf.) 
are  highly  resistant,  as  well  as  certain  varieties  of  spelt  {T.  sj)clta,  L.), 
Emmer  {T.  dicoccum,  Schr.),  and  the  small  one-grained  spelt  {T.  mono- 
coccum.  L.).  Among  the  ordinary  forms  of  wheat,  those  having  narrow 
leaves  and  compact  ears  are  usually  less  susceptible  to  rust  than  those  with 
broad  leaves  and  open  lax  ears. 

Varieties  with  a glaucous  bloom  on  them  generally  resist  the  disease 
more  than  those  with  green  stems  and  leaves. 

Eed  nursery.  Trump,  square-head  varieties  and  the  “ Club  ” wheats 
allied  to  the  latter  and  to  dwarf  wheat  {T.  compactum,  Host.)  suffer  little 
from  rust  except  in  damp  and  dull  seasons. 

Some  varieties  which  are  more  or  less  rust  proof  in  some  areas  are 
easily  attacked  when  grown  in  other  localities.  Moreover,  the  kinds  of  rust 
prevailing  in  the  various  wheat-growing  countries  must  be  considered.  It 
will  therefore  be  necessary  for  each  country  to  deal  with  the  problem  in 
its  own  special  way. 


Rye  (Secale  cereale)  is  a cereal  sui  generis,  there  being  only  one  species 
in  the  genus,  namely,  cultivated  rye.  It  is  of  ancient  origin,  and  is  mentioned 
in  Exodus  as  one  of  the  crops  which  was  not  smitten,  as  it  was  not  grown 
up.  This  points  to  extremely  early  cultivation.  Eye  is  not  included  in 
Church’s  Food  Grains  of  India,  but  it  was  known  in  Judea  and  probably  in 
other  Asiatic  countries.  It  is  principally  found  in  northern  latitudes,  but 
occurs  in  southern  Eussia  and  in  central  European  countries.  It  is  widely 
cultivated  in  Germany  under  the  name  of  “rogen,”  and  in  Scandinavia. 
In  Britain  its  cultivation  has  declined  since  the  days  of  Adam  Smith,  who 
stated  that  it  supplied  the  food  of  one-seventh  of  the  population,  and  that 
there  were  in  his  time  880,000  acres  as  against  3,700,000  acres  of  wheat. 
Our  most  recent  agricultural  statistics  report  64,808  acres  of  rye  in 
Great  Britain,  of  which  56,993  are  credited  to  England  and  6747  to 
Scotland.  The  quality  of  rye  bread  is  inferior  to  wheaten  bread,  but  the 
flavour  is  agreeable,  and  when  it  is  introduced  as  a change  it  is  appetising. 
It  constitutes  the  black  bread  or  “ pumpernickle  ” of  Germany,  and  is 
regarded  as  peasants’  food.  If  grown  with  wheat  it  constitutes  the  crop 
known  as  “maslin”  (mixed),  and  maslin  bread  is  palatable,  and  in  the 
writer’s  younger  days  was  a favourite  adjunct  to  the  breakfast  table  in 
farmhouses. 

Eye  grain  is  easily  distinguished  from  wheat  by  its  cylindrical  and 
slightly  curved  shape,  conical  at  one  end.  The  colour  is  grey,  and  the 
grain  is  smaller  than  wheat.  It  is  enclosed  in  chaff  scales  which  contain 
naked  grain  and  carry  awns.  It  grows  to  a height  of  6 feet,  and  the 
straw  makes  excellent  thatch,  but  it  is  not  good  for  fodder.  It  matures 
early  in  the  season,  and  is  ready  to  cut  in  July.  It  is  chiefly  grown  for 
seed,  which  is  sown  in  the  autumn  in  order  to  provide  an  early  fodder  crop 
for  sheep. 

It  is  indeed  as  a fodder  crop  that  rye  is  generally  knowm  {see  Fodder 
Crops  and  Catch  Crops),  and  it  is  also  used  in  Green-crop  Manuring,  as 
explained  under  that  head. 
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It  suits  light  land,  and  has  given  its  name  to  the  Ey elands  of  Hereford, 
and  incidentally  to  the  breed  of  sheep  which  are  identified  with  the  same 
sandy  tract.  Even  maslin  is,  or  was,  generally  sown  upon  land  thought 
too  weak  for  wheat,  and  the  yield  from  the  combined  grains  was  satisfactory. 
The  cultivation  of  rye  is  simple,  and  is  much  the  same  whether  consumed 
on  the  land  by  sheep  or  allowed  to  ripen.  The  two  methods  may  therefore 
be  considered  together. 

Under  ordinary  circumstances  it  follows  wheat.  The  stubble  may  be 
lightly  dunged  or  not,  according  to  circumstances,  and  the  land  is  ploughed 
4 or  5 inches  deep.  It  is  well  harrowed,  and  the  seed  is  drilled  at  the  rate 
of  bushels  per  acre  in  rows  7 inches  apart.  It  is  then  covered  with  an 
additional  stroke  of  the  harrow  and  left.  The  best  time  for  sowing  is 
September,  and  at  that  time  germination  is  rapid  and  the  red  blades  of  the 
rye  are  seen  after  a few  days.  They  speedily  assume  a green  colour,  and 
grow  rapidly.  In  some  cases  the  crop  will  be  fit  for  folding  in  December, 
but  more  ordinarily  in  March  or  April,  when  it  constitutes  the  earliest 
green  food  for  ewes  and  lambs.  It  grows  with  great  luxuriance  on  good 
land,  and  presents  a beautiful  green  appearance  at  a time  when  verdure  is 
rare.  The  lambs  are  allowed  to  run  forward  through  creeps,  and  swedes  or 
mangel  are  generally  provided  as  a change  of  food.  As  soon  as  the  sheep 
have  passed  over  it,  the  land  is  broken  up,  and  worked  for  swedes  or  early 
turnips  (see  Catch  Crops). 

It  may  also  be  allowed  to  grow  up  again  after  folding,  and  ripen  for 
seed.  Eye  must  be  eaten  young,  before  it  shoots  out  into  ear,  as  it  then 
becomes  tough  and  straw-like.  Horses,  however,  prefer  it  in  this  state,  and 
it  may  be  cut  and  carried  to  the  stables  even  after  it  has  developed  ears. 
When  left  to  ripen  it  yields  from  24  to  28  bushels  per  acre,  and  a ready 
sale  for  it  is  always  to  be  found. 

There  are  a few  varieties  of  rye,  among  which  may  be  mentioned  the 
St.  Johns  Day  rye,  so  called  on  account  of  its  being  sown  on  or  about 
St.  John’s  Day,  June  21.  The  writer  was  informed  by  a grower  that  this 
description  of  rye  was  obtainable  in  Devizes  market  in  Wiltshire,  but 
it  is  said  to  lose  its  peculiar  character  if  sown  in  October.  When  sown  at 
the  proper  season,  it  attains  to  great  luxuriance  by  October,  but  it  is 
recommended  to  reserve  it  till  February  or  early  March,  when  it  gives  a 
fold  equal  to  the  best  water-meadow  for  ewes  and  lambs. 

The  late  Mr.  Plumbe  of  Ashton  Fields,  Gloucestershire,  used  St.  John’s 
Day  rye  in  sequence  with  ordinary  rye,  winter  barley,  and  winter  oats,  and 
considered  that  by  successive  folds  of  these  four  crops  he  could  provide  two 
months’  keep  for  sheep  in  the  spring  of  the  year. 

Giant  or  Tyrolese  rye  and  Eussian  rye  are  also  varieties  which  attain 
a height  of  8 feet.  The  Eussian  variety  is  extremely  hardy,  and  has  been 
observed  growing  with  great  luxuriance  within  the  Arctic  Circle  beyond  the 
Yatusk. 

In  composition  rye  resembles  other  cereal  grains,  but  is  sweeter  in  flavour. 
It  is  not  often  employed  as  a stock  food  in  this  country,  although  the 
peasants  in  Germany  use  it  as  a horse  feed  after  making  it  into  a rough 
bread.  Eye  is  subject  to  a disease  known  as  Clamce'ps  purpuria  or  ergot, 
sometimes  described  as  Secale  cornutum.  It  assumes  the  form  of  a horny 
protuberance  attached  to  the  free  end  of  the  grain,  and  extends  conspicu- 
ously beyond  the  chaff  scales.  It  is  a fungoid  disease,  which  would  require 
a detailed  description  in  order  to  be  understood.  The  name  of  ergot  (spur) 
is  given  on  account  of  its  spur-like  appearance.  It  is  a potent  drug,  pro- 
ducing uterine  contraction  and  abortion.  It  is  also  efficacious  in  arresting 
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internal  hsemorrhage,  and  is  held  in  readiness  by  every  surgeon.  It  is  not 
restricted  to  rye,  as  ergotised  grains  are  found  upon  many  grasses.  The 
ergot  of  rye  is,  however,  well  known  medicinally. 


Rye  Grasses  ; Ray  Grasses. — Three  species  of  rye  grasses 
are  recognised,  namely : Perennial  rye  grass  (Lolium  ^erenne,  L.),  Italian 
rye  grass  (Z.  italicum,  A.  Br.),  and  darnel  (Z.  temulentum,  L.).  The  spike- 
lets  of  all  of  them  are  sessile  and  arranged  in  two  rows  on  opposite 
sides  of  the  main  axis  or  rachis  of  the  inflorescence,  which  has  a zigzag 
form.  Each  spikelet  consists  of  several  flowers,  the  terminal  one  having 
two  empty  glumes,  the  rest  only  one  which  faces  the  rachis. 

1.  Perennial  rye  grass. — This  is  a wild  species  present  in  all  the  best 
pastures  and  meadows  in  Europe.  It  has  a tufted  root  stock  and  smooth 
ascending  stems,  1 to  feet  high,  slightly  flattened.  The  leaves  are  deep 
green  in  colour,  and  folded  down  the 
middle  when  young.  The  leaf-sheaths 
at  the  base  of  the  stem  are  pink. 

The  spikelets  are  about  J an  inch 
long,  with  six  or  more  flowers,  the 
glumes  generally  having  no  awn. 

Perennial  rye  grass  is  a very  variable 
species.  In  some  varieties  the  spikelets 
are  crowded  together  on  a short  rachis, 
in  others  they  are  widely  separated  from 
each  other.  Not  only  is  the  form  of 
“ear”  subject  to  much  natural  variation, 
but  also  the  habit  of  growth,  duration, 
and  height  of  the  plants.  Some  forms 
are  annual,  having  no  barren  shoots, 
others  are  perennial.  The  leaves  are 
sometimes  very  slender  and  the  spikelets 
of  some  varieties  few-flowered;  occasion- 
ally the  flowering  glume  is  awned. 

Various  attempts  have  been  made  - 
from  time  to  time  by  seedsmen  and 
farmers  to  select  and  obtain  a stock 
of  seed  of  natural  varieties  possessing 
some  specially  useful  characteristic. 

Such  selections  have,  however,  sooner  or  later  become  impure  or  fallen  back 
in  average  quality  to  the  stock  from  which  the  selection  was  made,  so  that 
the  commercial  samples  to  which  special  names  are  now  attached  exhibit 
very  little  difference  between  each  other. 

Pacey’s  rye  grass,  Devonshire  Eaver,  and  similar  designations  refer  to 
good  samples  of  seeds,  which  are  heavier  and  in  other  respects  superior  to 
those  sold  as  “ ordinary  ” rye  grass. 

Samples  weighing  less  than  about  25  lb.  per  bushel  contain  considerable 
proportion  of  chaff,  and  should  be  avoided. 

Perennial  rye  grass  was  one  of  the  first  grasses  to  be  selected  for  growth 
in  arable  fields,  the  cultivation  of  it  dating  back  to  the  early  part  of  the 
seventeenth  century. 

It  possesses  many  good  qualities  which  recommend  it,  and  is  the  most 
extensively  used  grass  for  sowing  down  either  permanent  pastures  or 
temporary  leys. 
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Much  controversy  has  arisen  concerning  its  durability,  some  holding 
that  it  dies  out  in  a year  or  two,  others  that  it  is  thoroughly  perennial. 
Both  views  are  correct,  since  its  duration  is  largely  dependent  upon  soil 
and  climate.  On  warm,  dry  sands  or  thin  gravelly  soil  it  dies  out  very 
soon,  but  on  stiff  well-drained  loam  it  lasts  for  years. 

It  is  a rapid  grower,  yielding  a good  crop  even  in  the  same  season  in  which 
it  is  grown.  The  nutritive  value  of  the  herbage  is  not  equal  perhaps  to 
some  of  the  best  pasture  grasses,  but  it  is  hardy,  is  liked  by  all  kinds  of 
farm  stock,  and  adapted  for  growth  on  almost  all  kinds  of  soil  except  those 
which  are  very  dry  or  contain  stagnant  water.  Moreover,  it  stands  tramp- 
ling, grazing,  and  cutting  very  well,  although  the  aftermath  is  rather  small. 

The  seed  is  comparatively  cheap,  and  can  readily  be  obtained  pure  and 
of  high  germinating  capacity.  All  the  above-mentioned  characters  place 
perennial  rye  grass  among  the  foremost  of  all  grasses.  It  is  nevertheless 
necessary  to  consider  its  nature  very  carefully  if  it  is  to  be  used  to  the 
best  advantage. 

For  all  temporary  leys  except  those  down  for  one  year  only,  it  is 
indispensable,  and  can  be  used  in  considerable  amounts.  In  sowing  down 
grass  for  permanent  pasture  the  mixture  should  not  contain  more  than 
about  6 or  7 lb.  of  perennial  rye  grass  in  every  40  lb.  used,  or  4 or  5 if  30 
lb.  of  mixed  seeds  are  sown.  If  greater  amounts  are  employed,  there  is  a 
danger  that  it  will  crowd  out  the  more  lasting  smaller  grasses  and  clovers 
in  the  early  stages  of  the  pasture,  and  leave  blank  places  later  when  it 
becomes  weaker,  as  it  surely  will  on  a great  many  soils. 

A little  is  nevertheless  advantageous  in  producing  bulk  in  the  first 
year  or  two  before  the  slow-growing  grasses  become  fully  developed. 

2.  Italian  rye  grass  is  probably  merely  a variety  of  the  perennial 
species.  It  was  introduced  into  this  country  about  1831,  and  is  not  found 

in  a wild  state.  It  differs  from  the 
perennial  rye  grass  in  possessing  awned 
flowering  glumes  and  rolled  leaves.  It 
is  annual  or  biennial  in  habit,  pro- 
ducing seed  in  the  first  or  second  season, 
after  which  it  usually  dies  away. 

In  rapidity  of  growth  and  yield 
Italian  rye  grass  is  superior  to  the 
perennial  species,  and  is  also  of  greater 
nutritive  value  if  cut  before  the  stem 
becomes  hard. 

The  soils  best  suited  for  its  growth 
are  those  which  are  warm  and  moist 
with  abundance  of  fertilising  con- 
stituents present. 

It  resists  draught  well  when  sown 
early,  and  is  not  damaged  by  frosts  on 
well-drained  lands. 

Italian  rye  grass  on  account  of  its 
short  duration  is  only  fitted  for  use  in 
one  or  two  year  leys,  where  it  may  be 
sown  by  itself  or  in  mixture  with  other 
rapid-growing  grasses  and  clover.  It 
should  never  be  used  in  mixtures  for  permanent  pastures. 

Perhaps  the  best  time  for  sowing  it  is  in  February  or  March  at 
the  rate  of  3 bushels  of  seed  per  acre.  The  crop  can  generally 
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be  cut  several  times  before  being  broken  up  early  in  the  following 
year. 

In  favourable  districts  it  has  been  sown  in  September  and  October  to 
give  a crop  of  green  fodder  in  December  and  winter  months  and  again  in 
spring. 

This  practice  is  often  adopted  on  sewage  farms  or  on  land  which  can  be 
irrigated,  and  produces  enormous  yields  of  fodder,  as  many  as  5 or  6 cwt. 
per  annum  being  obtained  in  some  cases.  The  grass  is  then  generally  cut 
for  soiling  or  made  into  silage.  The  conditions  prevailing  on  sewage  farms 
precludes  the  making  of  good  hay  except  in  very  favourable  seasons. 

3.  Darnel. — This  is  an  annual  species  of  Lolium,  formerly  a common 
pest  of  arable  land  among  wheat  and  other  cereals,  but  now  rare  in  this 
country.  The  flowering  glumes  are  awned  and  the  empty  glume  as  long  or 
longer  than  the  rest  of  the  spikelets.  The  fruits  of  darnel  are  said  to  be 
poisonous,  a character  which  is  possibly  connected  with  the  presence  of  the 
hyphse  of  a fungus  in  them. 


Sainfoin,  Saint-Foin,  Holy-hay,  or  Esparcette 

{Onohrychis  saliva,  Lamk.). — The  cultivation  of  sainfoin  was  not  practised  by 
the  Greeks  or  Eomans;  it  appears  to  have  been  initiated  in  France  or 
Southern  Europe  in  the  fourteenth  or  fifteenth  century.  During  the 
eighteenth  century  the  growth  of  this  crop  was  greatly  extended  throughout 
the  light  chalk  and  limestone  areas  of  Europe.  Sainfoin  is  a perennial 
leguminous  plant  met  with  on  chalk  hills  in  England,  and  is  possibly  an  in- 
digenous species  there,  although  many  plants  found  are  probably  escapes 
from  cultivated  fields. 

It  has  a strong  tap-root  which  descends  to  great  depths,  10  feet  or 
more  in  open  subsoils. 

The  stems  are  erect  and  branching,  usually  rising  to  a height  of  18  inches 
to  2 feet.  The  leaves  are  pinnate,  1 to  3 inches  long,  with  ten  to  twelve 
pairs  of  elliptic  oblong  leaflets.  The  flowers  are  in  long  compact  racemes, 
crimson  or  rosy  red  in  colour,  of  the  usual  papilionaceous  form  common  to 
leguminous  plants. 

The  pods  are  semicircular  in  shape,  covered  with  netted  markings  on  which 
are  slight  spiny  elevations.  Each  pod  contains  a single  olive-grey  bean- 
shaped seed,  which  when  cut  across  shows  the  cotyledons  of  a green  colour. 

Two  varieties  are  commonly  cultivated,  namely — (1)  Old  common 
sainfoin,  and  (2)  giant  or  double  cut  sainfoin.  The  former  kind  is  most 
frequently  grown  where  leys  of  more  than  two  years’  duration  are  wanted. 
Plants  of  it  last  from  five  to  seven  years  or  more,  giving  one  cut  of  hay  or 
green  fodder  per  annum  with  a fair  amount  of  aftermath,  which  is  generally 
grazed. 

The  stems  of  the  common  sainfoin  are  shorter  than  those  of  the  giant 
variety ; the  plants  are  of  slower  growth,  and  flower  a week  or  ten  days 
later  than  the  latter. 

Giant  sainfoin  is  a selected  variety  of  the  older  type,  which  grows  rapidly, 
enabling  the  farmer  to  obtain  two  cuts  from  it  per  annum,  or,  if  desired,  one 
crop  of  hay  and  one  of  seed  from  the  second  growth  of  the  season. 

Sainfoin  is  used  in  a green  state  for  “soiling”  cattle  and  horses,  or 
made  into  first  rate  hay  of  high  nutritive  value.  It  provides  good  feed  for 
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sheep,  although  care  must  be  taken  that  they  are  not  allowed  to  eat  out  the 
crowns  of  the  root  stock,  or  the  plants  will  be  permanently  damaged. 

Sainfoin  requires  a warm  climate,  but  it  will  stand  a certain  amount  of 
frost.  It  is  essential  that  the  ground  in  which  it  is  sown  has  an  open, 
thoroughly  drained  subsoil  into  which  it  can  send  its  roots ; stagnant  water 
below  is  fatal  to  its  growth. 

The  presence  of  lime  in  the  soil  is  essential. 


Sainfoin. 
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The  crop  has  the  great  merit  of  thriving  on  the  thin  dry  lands  of  the 
chalk  areas,  where  very  few  profitable  green  crops  can  be  raised. 

The  land  to  be  sown  with  sainfoin  should  be  clean  and  in  good  heart 
from  previous  applications  of  manure  or  from  roots  fed  off.  If  sown  on 
dirty  land,  the  weeds  seriously  damage  it  in  its  young  stages,  and  the  length 
of  life  of  the  ley  is  shortened.  It  generally  follows  turnips,  and  is  sown 
with  barley  or  oats  in  spring  or  drilled  across  a thin  crop  of  wheat. 
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Four  bushels  of  seed  in  the  husk  (about  100  to  110  lb.)  are  needed  per 
acre,  or  50  lb.  of  ‘‘milled”  seed  free  from  the  pod  can  be  sown.  Where 
unmilled  seed  is  used  its  germinating  capacity  should  be  tested  and  found  to 
be  not  less  than  90  per  cent.  The  sample  should  also  be  free  from  the 
weed  burnet  mentioned  below. 

The  most  satisfactory  time  for  drilling  the  seed  is  early  in  March ; it 
should  be  well  buried  an  inch  deep  in  rows  9 to  12  inches  apart.  Like  all 
plants  of  perennial  habit,  the  growth  of  sainfoin  in  the  first  season  is 
comparatively  small ; it  begins  to  give  its  full  yield  about  the  third  year, 
after  which  time  one  good  cut  of  hay  followed  by  abundant  aftermath  can 
be  obtained  each  year. 

The  length  of  life  is  largely  dependent  upon  the  cleanliness  of  the  land 
to  begin  with,  the  care  taken  in  keeping  down  weeds  between  the  rows,  and 
the  avoidance  of  overstocking  the  ley  late  in  the  season,  especially  with 
sheep.  Taking  crops  of  seed  from  the  plant  also  shortens  its  life. 

In  six  or  seven  years  the  ley  usually  becomes  weak  and  overrun  with 
grasses  and  weeds.  Burnet  is  one  of  the  chief  competitors,  and  is  a natural 
weed  on  chalk  and  limestone  soils. 

Sainfoin  is  at  its  best,  so  far  as  nutritive  value  is  concerned,  when  the 
flowers  of  the  lower  half  of  the  racemes  are  in  bloom,  at  which  time  it  should 
be  cut. 

The  soft  succulent  hollow  stems  are  liable  to  absorb  water  in  damp 
seasons,  hence  it  is  somewhat  difficult  to  make  into  hay  unless  the  weather 
be  favourable.  It  should  be  turned  as  little  as  possible,  so  as  to  avoid  loss 
of  leaves. 

Sainfoin  is  sometimes  used  in  mixture  with  trefoil,  red  clover,  and  rye 
grasses,  for  leys  of  four  or  five  years’  duration,  where  the  land  is  sandy  or 
gravelly,  and  containing  little  lime. 

Giant  sainfoin,  as  previously  mentioned,  is  only  useful  for  one  or  two 
seasons,  but  during  that  time  gives  two  good  cuts  per  annum.  Care  should 
be  taken  that  this  variety  is  not  substituted  for  the  more  lasting  old 
common  kind. 

Since  the  seeds  cannot  be  distinguished,  it  is  important  to  obtain  sainfoin 
seed  from  reputable  firms. 

Where  seed  of  the  old  common  sort  is  wanted,  it  is  usual  to  take  it  from 
leys  which  are  declining  or  becoming  worn  out.  The  ley  should  not  be  cut 
for  hay  in  the  season  in  which  seed  is  to  be  harvested. 

Seed  of  the  giant  kind  is  best  taken  from  the  second  growth  of  the 
season,  the  first  being  cut  and  used  for  soiling  purposes. 
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This  article  deals  only  with  the  sale  of  goods. 

The  law  as  to  the  sale  of  goods  was  codified  by  the  Sale  of  Goods  Act, 
1893,  56  & 57  Viet.  c.  71.  In  this  article  the  sections  referred  to  are 
those  of  that  Act,  unless  otherwise  stated. 
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Definitions. — A contract  for  the  sale  of  goods  is  one  whereby  the  seller 
transfers  or  agrees  to  transfer  the  property  in  goods  to  the  buyer  for  a 
consideration  in  money,  called  the  price ; such  a contract  may  be  either 
absolute  or  conditional  (ss.  1.  (1)  and  2).  If  the  property  in  the  goods  is 
transferred  at  the  time  of  the  making  of  the  contract,  it  is  a sale : if  it  is  to 
take  place  in  the  future  or  is  subject  to  some  condition,  it  is  called  an  agree- 
ment to  sell,  and  becomes  a sale  when  the  time  arrives  or  the  condition  is 
fulfilled  (s.  1 (4)).  “ Goods  ” includes  emblements  {i.e.  the  growing  crops, 

of  those  vegetable  productions  of  the  soil  which  are  annually  produced  by 
the  labour  of  the  cultivator,  and  which  a tenant  has  under  certain  conditions 
the  right  to  claim  {see  Landlord  and  Tenant),  industrial  growing  crops,  and 
things  attached  to  or  forming  part  of  the  land,  which  are  agreed  to  be 
severed  before  sale  or  under  the  contract  of  sale,  and  all  personal  chattels 
except  things  in  action  {i.e.  rights  of  action)  and  money  (s.  62  (1)). 

Formalities. — A contract  for  the  sale  of  goods  cannot  be  enforced  by 
action  unless  the  buyer  accepts  part  of  the  goods  sold,  and  actually  receives 
the  same,  or  gives  something  in  earnest  to  bind  the  contract,  or  in  part 
payment,  or  unless  some  note  or  memorandum  in  writing  of  the  contract  is 
made  and  signed  by  the  party  to  be  charged  or  his  agent  in  that  behalf. 
These  provisions  apply  even  if  the  goods  are  intended  to  be  delivered  in  the 
future,  or  are  not  at  the  time  of  the  contract  actually  made,  procured,  or 
provided,  or  fit  or  ready  for  delivery,  or  if  some  act  is  requisite  for  the 
making  or  completing  thereof,  or  rendering  them  fit  for  delivery  (s.  4 (1)  and 
(2)).  In  order  that  a note  or  memorandom  should  be  sufficient  to  satisfy 
the  act,  it  must  contain  the  names  of  the  parties  or  a description  by  which 
they  can  be  identified  {Bossiter  v.  Miller,  1878,  3 App.  Gas.  1124;  Cathing 
V.  King,  1877,  5 Ch.  D.  660  ; Vandenburgh  v.  Spooner,  1866,  L.  E.  1 Ex.  316), 
the  particulars  of  the  goods  sold,  and  the  terms  and  conditions  of  the  sale 
including  the  price,  if  it  has  been  agreed  upon  {Goodman  v.  Griffiths,  1857, 
1 H & N.  574 ; Elmore  v.  Kingscote,  1826,  5 Barn.  & Cress.  583),  the  signa- 
ture of  the  party  to  be  charged  or  his  agent ; it  is  sufficient  if  the  agent 
signs  with  his  principal’s  assent  {Sims  v.  Landray,  [1894]  2 Ch.  319).  A 
contract  which  does  not  comply  with  the  above  conditions  is  unenforceable 
but  not  void  {Taylor  v.  Great  Eastern  Railway,  [1901]  1 K.  B.  774). 

For  the  purposes  of  this  section,  goods  are  accepted  when  the  buyer  does 
any  act  in  relation  to  the  goods  which  recognises  the  existence  of  a contract 
of  sale,  whether  there  be  an  acceptance  in  performance  of  the  contract  or 
not.  Thus,  where  after  delivery  the  buyer  took  samples,  and  after  examining 
the  sample  refused  to  take  the  goods  on  the  ground  that  they  were  not  in 
accordance  with  the  contract,  it  was  held  that  he  had  by  so  doing  recognised 
a pre-existing  contract  of  sale,  and  so  could  not  rely  on  the  defence  that 
there  was  no  memorandum  in  writing  {Abbott  v.  Wolsey,  [1895]  2 Q.  B.  97). 
In  another  case,  where  the  buyer,  after  delivery,  tried  to  resell  the  goods, 
using  a sample  supplied  by  the  seller,  and  kept  the  goods  for  a month  with- 
out inspecting  them,  it  was  held  that  he  had  accepted  them  ( Taylor  v.  Great 
Eastern  Railway,  [1901]  1 K.  B.  774).  When,  however,  a buyer  went  to  a 
railway  station  where  goods  had  been  consigned,  and,  after  merely  inspecting 
them,  rejected  them,  it  was  held  that  he  had  not  accepted  them  {Taylor  v. 
Smith,  [1893]  2 Q.  B 65). 

In  order  to  satisfy  the  condition  of  giving  somthing  in  earnest,  or 
in  part  payment,  the  thing  or  money  must  be  actually  transferred.  It  is 
not  sufficient  for  the  buyer  to  draw  a coin  over  the  seller’s  hand  and  then 
put  it  back  in  his  own  pocket  {Blenhinsop  v.  Clayton,  1817,  7 Taunt.  597). 
Nor  is  it  sufficient  if  the  parties  appropriate  a sum  of  money  belonging  to 
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the  buyer  or  a debt  due  to  the  buyer  in  part  payment  {Norton  v. 
Davison,  [1899]  1 Q.  B.  401 ; Walker  v.  Missey,  1847,  16  Mee.  & W.  302). 

Subject-matter  of  contract. — The  goods  may  be  either  existing  goods, 
owned  or  possessed  by  the  seller,  or  future  goods,  i.e.  goods  to  be  manufactured 
or  acquired  by  the  seller  after  the  making  of  the  contract  of  sale  (s,  5 (1)). 
There  may  be  a contract  for  the  sale  of  goods,  the  acquisition  of  which  by 
the  seller  depends  on  a contingency  which  may  or  may  not  happen  (s.  5 (2)). 
Where  a contract  purports  to  effect  a present  sale  of  future  goods,  it  operates 
as  an  agreement  to  sell  the  goods  (s.  5 (3)). 

Where  there  is  a contract  to  sell  specific  goods,  i.e.  goods  identified  and 
agreed  upon  at  the  time  a contract  of  sale  is  made,  and  the  goods  without 
the  knowledge  of  the  seller  have  perished  at  the  time  the  contract  is  made, 
the  contract  is  void  (s.  6).  Where  there  is  an  agreement  to  sell  specific 
goods,  and  after  the  agreement,  without  any  fault  of  the  buyer  or  seller,  the 
goods  perish  before  the  risk  passes  to  the  buyer,  the  agreement  is  avoided  (s.  7). 

Price. — The  price  may  be  fixed  by  the  contract,  or  may  be  left  to  be 
fixed  as  agreed  in  the  contract,  or  may  be  determined  by  the  course  of  deal- 
ing between  the  parties.  When  not  so  determined,  the  buyer  must  pay  a 
reasonable  price.  What  is  a reasonable  price  is  a question  of  fact  which 
depends  on  the  circumstances  of  each  case  (s.  8).  If  the  agreement  pro- 
vides that  a third  party  should  fix  the  price  by  valuation  and  the  third 
party  cannot  or  does  not  make  the  valuation,  the  agreement  is  avoided,  but 
if  the  goods  or  any  part  of  them  have  been  delivered  to  and  appropriated 
by  the  buyer,  he  must  pay  a reasonable  price  for  them.  If  the  third  party 
is  prevented  from  making  the  valuation  by  the  fault  of  either  party,  the 
party  not  in  fault  may  maintain  an  action  for  damages  against  the  party  in 
fault  (s.  9). 

Stipulations  as  to  time. — Unless  a different  intention  appears  from  the 
terms  of  the  contract,  stipulations  as  to  time  of  payment  are  not  to  be 
deemed  to  be  of  the  essence  of  the  contract.  Whether  any  other  stipulation 
as  to  time  is  of  the  essence  of  the  contract  depends  on  the  terms  of  the 
contract.  The  term  ‘"month”  means  a calendar  month,  unless  otherwise 
stated. 

Conditions  and  warranties:  (1)  England  and  Ireland. — A condition  is 
a stipulation  the  breach  of  which  gives  a right  to  treat  the  contract  as 
repudiated  (s.  11  (1)  (&)).  A warranty  is  an  agreement  with  reference  to 
goods  which  are  the  subject  of  a contract  of  sale ; but  collateral  to  the  main 
purposes  of  such  contract,  the  breach  of  which  gives  rise  to  a claim  for 
damages,  but  not  to  a right  to  reject  the  goods  and  treat  the  contract  as 
repudiated  (s.  61  (1)).  Whether  a stipulation  is  a condition  or  a warranty 
depends  in  each  case  on  the  construction  of  the  contract.  A stipulation 
may  be  a warranty  though  called  a condition  in  the  contract  (s.  11  (1)  (b)). 
If  the  contract  of  sale  is  subject  to  any  condition  to  be  fulfilled  by  the 
seller,  the  buyer  may  waive  the  condition,  or  may  treat  the  breach  of  it  as 
a breach  of  warranty,  and  not  as  a ground  for  treating  the  contract  as 
repudiated  (s.  11  (<x)).  If  the  contract  is  not  severable,  and  the  buyer 
has  already  accepted  the  goods  or  part  thereof,  or  if  the  contract  is  for 
specific  goods,  the  property  in  which  has  already  passed  to  the  buyer,  the 
breach  of  a condition  by  the  seller  can  only  be  treated  as  a breach  of 
warranty,  and  not  as  a ground  for  rejecting  goods  and  treating  the  contract 
as  repudiated,  unless  there  be  an  express  or  implied  term  in  the  contract  to 
that  effect  (s.  11  (1)  (c)).  (See  further  below,  the  Remedies  of  Buyer.) 

(2)  In  Scotland. — The  failure  by  the  seller  to  perform  any  material  part 
of  the  contract  is  a breach  of  contract  which  entitles  the  buyer,  either 
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within  a reasonable  time  after  delivery  to  reject  the  goods  and  treat  the 
contract  as  repudiated,  or  to  retain  the  goods  and  treat  the  failure  to 
perform  the  material  part  as  a breach  giving  rise  to  a claim  for  compensa- 
tion or  damages  (s.  11  (2)). 

In  every  contract  of  sale,  unless  the  circumstances  show  a different 
intention,  the  law  implies — (1)  A condition  on  the  part  of  the  seller  that 
he  has  the  right  to  sell  the  goods,  and  if  he  agrees  to  sell,  that  he  will  have 
the  right  at  the  time  when  the  property  is  to  pass ; (2)  a warranty  that 
the  buyer  shall  enjoy  quiet  possession  of  the  goods ; (3)  a warranty  that 
the  goods  are  free  from  any  charge  or  encumbrance  in  favour  of  any 
third  party  not  declared  or  known  to  the  buyer  before  or  at  the  time  of 
making  the  contract  (s.  12). 

Description  and  sample. — If  the  sale  is  by  description,  there  is  an 
implied  condition  that  the  goods  shall  correspond  with  that  description, 
and  if  the  sale  is  also  by  sample  it  is  not  enough  that  the  bulk  of  the  goods 
corresponds  with  the  sample,  if  the  goods  do  not  also  correspond  with  the 
description  (s.  13).  Even  if  it  is  expressly  provided  that  there  is  no 
warranty  as  to  the  quality  of  the  goods,  the  seller  is  bound  to  deliver 
goods  according  to  the  description  {Howcroft  v.  Laycock,  1898,  14  T.  L.  E. 
460).  If  the  sale  is  by  sample,  the  law  implies — (1)  A condition  that  the 
bulk  shall  correspond  with  the  sample  in  quality;  (2)  a condition  that 
the  buyer  shall  have  a reasonable  opportunity  of  comparing  the  bulk  with 
the  sample ; (3)  a condition  that  the  goods  shall  be  free  from  any  defect, 
rendering  them  unmerchantable,  which  would  not  be  apparent  on  reason- 
able examination  of  the  sample. 

Quality  or  fitness. — Save  as  above,  there  is  no  implied  warranty  or 
condition  as  to  the  quality  or  fitness  for  any  particular  purpose  of 
goods  supplied  under  a contract  of  sale,  except — (1)  When  the  buyer 
expressly  or  impliedly  makes  known  to  the  seller  the  particular  purpose 
for  which  the  goods  are  required,  so  as  to  show  that  he  relies  on  the 
seller’s  skill  or  judgment,  and  the  goods  are  of  a description  which  it  is  in 
the  course  of  the  seller’s  business  to  supply,  whether  he  manufactures 
them  or  not,  there  is  an  implied  condition  that  the  goods  should  be 
reasonably  fit  for  such  purpose.  But  if  an  article  is  sold  under  a patent 
or  other  trade  name,  there  is  no  implied  condition  as  to  its  fitness  for  any 
particular  purpose.  (2)  If  goods  are  bought  by  description  from  a dealer 
who  deals  in  goods  of  that  description  (whether  he  manufactures  them  or 
not),  there  is  an  implied  condition  that  the  goods  shall  be  of  merchantable 
quality.  If,  however,  the  buyer  has  examined  the  goods,  there  is  no 
implied  condition  as  to  defects,  which  ought  to  have  been  revealed  by  such 
examination.  (3)  An  implied  warranty  or  condition  as  to  fitness  may 
be  annexed  to  the  sale  of  goods  by  the  usage  of  trade.  (4)  An  express 
warranty  or  condition  does  not  negative  one  implied  by  the  Act,  unless  it 
is  inconsistent  with  it  (s.  14).  (See  further.  Remedies  of  Buyers  {infra).) 

Transfer  of  property. — If  unascertained  goods  are  sold,  no  property  in 
them  passes  until  the  goods  are  ascertained  (s.  16).  When  specific  or 
ascertained  goods  are  sold,  the  property  is  transferred  to  the  buyer  at  the 
time  when  the  parties  intend  it  to  be  transferred.  This  intention  is  to  be 
looked  for  in  the  terms  of  the  contract,  the  conduct  of  the  parties,  and 
the  circumstances  of  the  case  (s.  17).  Unless  a different  intention 
appears,  the  following  rules  are  to  be  followed  in  ascertaining  the  intention 
of  the  parties  : — 

Rule  1.  If  there  is  an  unconditional  contract  for  the  sale  of  specific 
goods,  in  a deliverable  state,  the  property  passes  to  the  buyer  when  the 
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contract  is  made.  It  is  immaterial  whether  the  time  of  payment,  or  of 
delivery,  or  of  both,  is  postponed. 

Rule  2.  If  the  contract  is  for  the  sale  of  specific  goods  to  which  the 
seller  is  bound  to  do  something  to  put  them  into  a deliverable  state,  the 
property  does  not  pass  until  such  thing  has  been  done,  and  the  buyer  has 
notice  thereof. 

Rule  3.  Where  there  is  a contract  for  sale  of  specific  goods  in  a 
deliverable  state,  but  the  seller  is  bound  to  weigh,  measure,  test,  or  do 
some  other  act  or  thing  for  the  purpose  of  ascertaining  the  price,  the 
property  does  not  pass  until  such  act  or  thing  is  done,  and  the  buyer  has 
notice  thereof. 

Rule  4.  When  goods  are  delivered  to  the  buyer  “ on  sale  or  return  ” or 
other  similar  terms,  the  property  passes  when  the  buyer  signifies  his 
acceptance  or  ap;|^roval,  or  does  any  act  adopting  the  transaction.  If  the 
buyer  does  not  signify  his  approval  or  acceptance,  but  retains  the  goods 
without  giving  notice  of  rejection,  then,  if  a time  has  been  fixed  for  the 
return  of  the  goods,  the  property  passes  on  the  expiration  of  that  time, 
and  if  no  time  has  been  fixed,  on  the  expiration  of  a reasonable  time. 
What  is  a reasonable  time  is  a question  of  fact. 

Rule  5.  When  there  is  a contract  for  the  sale  of  unascertained  or 
future  goods  by  description,  and  goods  of  that  description  and  in  a 
deliverable  state  are  unconditionally  appropriated  to  the  contract,  either 
by  the  seller  with  the  assent  of  the  buyer  or  by  the  buyer  with  the  assent 
of  the  seller,  the  property  thereupon  passes  to  the  buyer.  The  assent  may 
be  express  or  implied,  and  may  be  given  either  before  or  after  the  appropria- 
tion is  made.  If,  in  pursuance  of  the  contract,  the  seller  delivers  the  goods 
to  the  buyer  or  to  a carrier  or  other  bailee  or  custodier,  whether  named 
by  the  buyer  or  not,  for  the  purpose  of  transmission  to  the  buyer,  and 
does  not  reserve  the  right  of  disposal,  he  is  deemed  to  have  unconditionally 
appropriated  the  goods  to  the  contract  (s.  18). 

If  the  contract  relates  to  specific  goods,  or  if  goods  are  subsequently 
appropriated  to  the  contract,  the  seller  may,  by  the  terms  of  the  contract 
or  the  appropriation,  reserve  the  right  of  disposal  until  certain  conditions 
are  fulfilled.  In  such  case,  even  if  the  goods  are  delivered  to  the  buyer  or 
a carrier,  etc.,  for  transmission  to  the  buyer,  the  property  in  the  goods  does 
not  pass  until  the  conditions  are  fulfilled  (s.  19). 

Risk — Unless  otherwise  agreed,  the  goods  remain  at  the  seller’s  risk 
until  the  property  passes  to  the  buyer,  but  when  the  property  has  passed, 
the  goods  are  at  the  buyer’s  risk,  whether  delivery  has  been  made  or  not. 
If,  however,  delivery  is  delayed  through  the  fault  of  either  party,  and  loss 
occurs  which  might  not  have  occurred  but  for  such  fault,  the  goods  are, 
so  far  as  regards  that  loss,  at  the  risk  of  the  party  at  fault  (s.  20). 

Payment  and  delimry. — It  is  the  duty  of  the  seller  to  deliver  the  goods, 
and  of  the  buyer  to  accept  and  pay  for  them,  in  accordance  with  the  terms 
of  the  contract  (s.  27).  Unless  otherwise  agreed,  the  seller  must  be  ready 
and  willing  to  give  possession  of  the  goods  to  the  buyer  in  exchange  for 
the  price,  and  the  buyer  must  be  ready  and  willing  to  pay  the  price  in 
exchange  for  possession  (s.  28). 

Rules  as  to  delivery. — It  is  a question  depending  in  each  case  on  the 
contract,  whether  it  is  for  the  buyer  to  take  possession  of  the  goods,  or  for 
the  seller  to  send  them  to  the  buyer.  Apart  from  any  such  contract,  the 
place  of  delivery  is  the  seller’s  place  of  business,  if  he  has  one,  and  if  he 
has  none,  his  residence.  If,  however,  the  contract  is  for  the  sale  of  specific 
goods,  which  the  parties  know  at  the  time  of  the  contract  are  at  some 
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other  place,  that  place  is  the  place  of  delivery.  When  the  seller  is  hound 
by  his  contract  to  send  the  goods  to  the  buyer,  but  no  time  is  specified,  he 
must  send  them  within  a reasonable  time.  If  at  the  time  of  the  sale  the 
goods  are  in  the  possession  of  a third  party,  there  is  no  delivery  till  the 
third  party  acknowledges  that  he  holds  the  goods  on  the  buyer’s  behalf  ; this 
provision  does  not  affect  the  operation  of  the  issue  or  transfer  of  any  document 
of  title  to  goods.  Both  demand  and  tender  of  delivery  must  be  made  at  a 
reasonable  hour.  Unless  otherwise  agreed,  the  expense  of  putting  the 
goods  into  a deliverable  state  must  be  borne  by  the  seller  (s.  29). 

If  the  seller  delivers  a smaller  quantity  than  he  has  contracted  to  sell, 
the  buyer  may  reject  the  goods,  but  if  he  accepts  them  he  must  pay  for 
them  at  the  contract  rate.  If  the  seller  delivers  a larger  quantity,  the 
buyer  may  reject  the  excess,  or  the  whole.  If  he  accepts  the  excess,  he 
must  pay  for  them  at  the  contract  rate.  If  the  seller  delivers  the  goods 
contracted  for  mixed  with  goods  of  another  description  not  contracted  for, 
the  buyer  may  accept  those  contracted  for  and  reject  the  rest,  or  may 
reject  the  whole.  The  provisions  set  out  in  this  paragraph  are  subject  to 
any  usage  of  trade,  special  agreement,  or  course  of  dealing  between  the 
parties  (s.  30). 

Unless  otherwise  agreed,  the  buyer  is  not  bound  to  accept  delivery  by 
instalments.  If  the  goods  are  to  be  delivered  by  stated  instalments,  to  be 
paid  for  separately,  and  the  seller  makes  defective  delivery,  or  the  buyer 
neglects  or  refuses  to  take  delivery  or  to  pay,  it  is  a question  depending 
in  each  case  on  the  terms  of  the  contract  and  the  circumstances  of  the 
case,  whether  the  breach  of  contract  is  a repudiation  of  the  whole  contract, 
or  whether  it  is  a severable  breach  which  gives  rise  only  to  a claim  for 
compensation  (s.  31). 

Where  the  seller  is  authorised  or  required  to  send  the  goods  to  the 
buyer,  delivery  to  a carrier,  whether  named  by  the  buyer  or  not,  is 
primd  facie  deemed  to  be  delivery  to  the  buyer.  Unless  otherwise 
authorised  by  the  buyer,  the  seller  must  make  a reasonable  contract  with 
the  carrier,  having  regard  to  the  nature  of  the  goods  and  other  circum- 
stances. If  he  omit  to  do  so,  and  the  goods  are  lost  or  damaged,  the  buyer 
may  decline  to  treat  the  delivery  to  the  carrier  as  delivery  to  him,  and 
may  hold  the  seller  responsible  in  damages.  If  the  goods  are  sent  by  sea 
under  circumstances  in  which  it  is  usual  to  insure,  the  seller  must  give 
the  buyer  enough  notice  to  enable  him  to  insure.  If  he  omit  to  do  so,  the 
goods  are  at  his  risk  during  the  sea  transit  (s.  32).  Where  goods  are  to 
be  delivered  at  the  seller’s  risk  at  a place  other  than  the  place  of  sale, 
the  buyer  must  take  the  risk  of  any  necessary  deterioration  in  transit 
(s.  33). 

If  the  buyer  has  not  previously  examined  the  goods,  he  is  not  deemed 
to  have  accepted  them  till  he  has  had  a reasonable  opportunity  of 
examining  them.  When  the  seller  tenders  delivery,  he  is  bound,  on 
request,  to  give  the  buyer  a reasonable  opportunity  for  examining  them 
(s.  34). 

The  buyer  is  deemed  to  have  accepted  the  goods  when  he  intimates 
his  acceptance,  or  where  after  delivery  he  does  any  act  inconsistent  with 
the  seller’s  ownership,  or  when  after  a reasonable  time  he  retains  them 
without  intimating  that  he  rejects  them  (s.  35).  A buyer  is  not  bound 
to  return  rejected  goods  (s.  36).  If  the  buyer  does  not  within  a reasonable 
time  after  request  take  delivery  of  the  goods,  he  is  liable  for  any  loss 
to  the  seller  and  also  for  a reasonable  charge  for  the  custody  of  the  goods 

(s.  37). 
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Bights  of  un'paid  seller. — A seller  is  unpaid  (1)  when  the  whole  of  the 
price  has  not  been  paid  or  tendered ; (2)  when  a bill  of  exchange  or  other 
negotiable  instrument  has  been  received  as  conditional  payment,  and  the 
condition  on  which  it  was  received  has  not  been  fulfilled  by  reason  of  the 
dishonour  of  the  instrument  or  otherwise  (s.  38).  Even  if  the  property 
in  the  goods  has  passed  to  the  buyer,  an  unpaid  seller  has  (1)  a lien  on  the 
goods,  or  right  to  retain  them  for  the  price  while  he  is  in  possession  of 
them ; (2)  in  case  of  the  insolvency  of  the  buyer,  the  right  of  stopping  the 
goods  in  transit  after  he  has  parted  with  possession  of  them ; (3)  a limited 
right  of  re-sale.  As  to  all  of  these  three  rights  see  below. 

If  the  property  has  not  passed,  an  unpaid  vendor  has  as  well  as  his 
other  rights  the  right  of  withholding  delivery,  which  is  coextensive  with 
the  rights  of  lien  and  stoppage  in  transit  (s.  39). 

In  Scotland  an  unpaid  seller  may  attach  the  goods  while  in  his  own 
hands  or  possession  by  arrestment  or  poinding.  Such  arrestment  and 
poinding  has  the  same  operation  and  effect  in  a competition  or  otherwise 
as  an  arrestment  or  poinding  by  a third  party  (s.  40). 

Unpaid  sellers  lien. — An  unpaid  seller  who  is  in  possession  of  the  goods 
may  retain  possession  till  payment  or  tender  of  the  price — (1)  Where  the 
goods  have  been  sold  without  any  stipulations  as  to  credit,  (2)  where  the 
goods  have  been  sold  on  credit  and  the  term  of  credit  has  expired,  (3) 
where  the  buyer  becomes  insolvent.  The  seller  may  exercise  his  right  of 
lien  even  if  he  is  in  possession  of  the  goods  as  agent,  bailee,  or  custodier 
for  the  buyer  (s.  41).  If  the  seller  has  delivered  part  of  the  goods,  he  may 
exercise  his  right  of  lien  with  regard  to  the  remainder,  unless  the  delivery 
shows  an  agreement  to  waive  the  lien  (s.  42).  The  seller  loses  his  right 
of  lien — (1)  When  he  delivers  the  goods  to  a carrier  for  delivery  to  the 
buyer  without  reserving  a right  of  disposal,  (2)  when  the  buyer  or  his 
agent  lawfully  obtains  possession  of  the  goods,  (3)  by  waiving  the  right. 
An  unpaid  seller  does  not  lose  his  right  of  lien  merely  through  obtaining 
judgment  or  decree  for  the  price  of  the  goods. 

Stoppage  in  transit. — When  the  buyer  becomes  insolvent,  an  unpaid 
seller  who  has  parted  with  the  possession  has  the  right  of  stopping  them 
in  transit ; that  is,  he  may  resume  possession  of  them  as  long  as  they  are 
in  transit,  and  retain  them  until  payment  or  tender  of  the  price  (s.  44). 
Goods  are  legally  in  transit  from  the  time  they  are  delivered  to  a carrier 
till  the  buyer  or  his  agent  takes  delivery  of  them.  If  the  buyer  obtains 
delivery  before  the  goods  arrive  at  their  destination,  the  transit  is  ended. 
It  also  ends  if  the  carrier  acknowledges  that  he  holds  the  goods  as  bailee 
or  custodier  for  the  buyer.  If  the  buyer  rejects  the  goods  which  remain 
in  the  possession  of  the  carrier,  the  transit  is  not  at  an  end  even  if  the 
seller  refuses  to  receive  them  back.  The  transit  is  ended  if  the  carrier 
wrongfully  refuses  to  deliver  the  goods  to  the  buyer.  Where  part 
delivery  has  been  made,  the  rest  of  the  goods  may  be  stopped  in  transit 
unless  the  part  delivery  is  such  as  to  show  an  agreement  to  give  possession 
of  the  whole  (s.  45).  Stoppage  in  transit  is  effected  by  the  seller  taking 
actual  possession  of  the  goods  or  by  his  giving  notice  of  his  claim  to  the 
carrier.  When  notice  has  been  given,  the  carrier  must  redeliver  the  goods 
according  to  the  seller’s  instructions  and  at  his  expense. 

Remedies  of  seller. — If  the  property  has  passed,  he  may  bring  an 
action  for  the  price.  If  the  goods  are  to  be  paid  for  on  a certain  date,  he 
may  bring  an  action  for  the  price,  although  the  property  has  not  passed, 
and  although  goods  have  not  been  appropriated  to  the  contract  (s.  49). 
If  the  buyer  refuses  to  accept  and  pay  for  the  goods,  the  seller  has  an 
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action  for  damages.  The  damages  are  the  loss  directly  and  naturally 
resulting  from  the  breach  of  contract.  If  there  is  an  available  market,  the 
damages  are  the  difference  between  the  contract  price  and  the  market  price 
at  the  time  when  the  goods  should  have  been  accepted  (s.  50). 

Remedies  of  buyer. — If  the  seller  does  not  deliver,  the  buyer  has  an 
action  for  damages  which  are  the  loss  directly  and  naturally  resulting. 
If  there  is  an  available  market  in  the  goods,  the  buyer  should  buy  against 
the  seller,  and  sue  the  seller  for  the  difference  (s.  51).  In  certain  cases 
the  buyer  may  recover  judgment  for  the  actual  delivery  of  the  goods 
(s.  52). 

If  the  seller  commits  a breach  of  warranty  or  a breach  of  a condition 
which  the  buyer  elects  or  is  compelled  to  treat  as  a breach  of  warranty 
(see  supra,  p.  403),  the  buyer  may  not  reject  the  goods,  but  may  set  up 
the  breach  in  diminution  of  the  price,  and  bring  an  action  for  damages 
(s.  53). 

Sales  by  auction. — Where  goods  are  put  up  for  sale  by  auction  in  lots, 
each  lot  is  deemed  subject  to  a separate  contract  of  sale.  The  sale  is 
complete  when  the  auctioneer  announces  its  completion  by  the  fall  of  the 
hammer,  or  in  some  other  customary  manner.  Until  such  announcement, 
any  bidder  may  retract  his  bid.  Unless  notice  is  given,  the  seller  or  his 
agent  cannot  bid.  The  auctioneer  must  not  accept  bids  from  them.  If 
this  rule  is  broken,  the  buyer  may  treat  the  sale  as  fraudulent.  The  right 
to  bid  may  be  reserved  by  the  seller,  but  if  only  one  bid  is  reserved  only 
one  may  be  made  {Parfitt  v.  Jepson,  1877,  46  L.  & C.  P.  529).  If  the 
auctioneer  by  mistake  announces  the  sale  as  without  reserve,  the  seller 
cannot  afterwards  rely  on  his  instructions  to  sell  subject  to  reserve 
{Rainbow  v.  Hawkins,  [1904]  2 K.  B.  322). 


Sa.1  Saf y . — See  Gardening. 


Salt. — Common  salt,  known  also  as  chloride  of  sodium  ([N’aCl)  and 
as  muriate  of  soda,  and  chemically  composed  of  about  60  per  cent,  of 
clilorine  and  40  per  cent,  of  sodium,  sliows  on  analysis  about  97  per  cent, 
of  pure  salt. 

Salt  may  be  looked  upon  as  one  of  nature’s  bounteous  commodities,  so 
enormously  is  it  distributed  and  so  beneficent  is  it  in  its  action.  Indeed, 
in  the  maintenance  of  health  in  both  the  vegetable  and  animal  kingdoms 
it  can  be  truly  classed  as  the  third  great  essential  agent  (air  first,  water 
second,  and  salt  third). 

Salt  is  found  in  every  quarter  of  the  globe,  either  in  solution  in  the 
great  seas  that  divide  the  continents,  and  in  numerous  brine  or  salt  springs, 
salt  lakes,  and  salt  marshes;  or  in  a solid  form,  as  rock  or  mine  salt 
and  fossil  or  mountain  salt,  and  also  in  combination  with  other  bodies,  as 
potash,  etc. 

In  some  parts  it  is  obtained  by  evaporation  of  the  sea  or  salt  water. 
In  this  country  it  is  prepared  mainly  from  brine  pumped  or  otherwise 
obtained  from  the  salt  springs,  some  of  these  springs  yielding  fully  one- 
fourth  of  their  whole  weight  in  salt ; those  in  Cheshire,  which  were  known 
to  the  Eomans,  and  those  of  Droitwich,  in  Worcestershire,  are  especially  rich 
in  salt.  To  secure  the  crystalline  salt  the  brine  is  boiled  down  in  iron  pans 
of  various  sizes.  There  are  different  opinions  respecting  the  formation  of 
the  mountain  or  fossil  rock-salt,  but  it  is  generally  supposed  to  be  of 


SALT 


409 


marine  origin  and  later  affected  by  volcanic  eruptions,  whilst  the  beds 
of  rock-salt  are  thought  to  be  the  residue  or  deposits  of  former  salt 
inland  seas,  lakes,  or  lagoons  from  which  the  water  has  been  evaporated. 
The  red  appearance  of  rock-salt  is  attributed  to  the  presence  of  the  oxide  of 
iron  derived  from  the  decomposition  of  trap-rock.  Eock-salt  contains  a 
quantity  of  impurities,  and  to  free  it  from  these  it  is  ground  and  dissolved 
in  water;  the  insoluble  ingredients  sink  to  the  bottom  of  the  receptacle  and 
the  salt  liquid  is  then  drawn  off,  and,  as  in  the  preparation  of  the  salt  from 
brine  springs,  it  is  evaporated  by  artificial  heat  in  pans,  leaving  behind 
cubical  crystals  of  salt  of  various  degrees  of  fineness,  according  to  the 
temperature  and  the  rapidity  of  the  crystallisation,  the  fine  clear  portions 
being  separated  and  used  for  various  domestic  purposes,  whilst  the  coarser 
salt  is  left  in  the  pans  and  eventually  used  for  agricultural  work,  although 
it  is  not  nearly  so  good  as  an  agricultural  commodity  as  the  ground  rock-salt 
itself.  The  innumerable  virtues  of  salt  in  the  domestic  economy  are  well 
known,  and  have  been  recorded  from  time  immemorial,  hence  no  further 
comment. 

With  reference  to  the  use  of  salt  in  agriculture,  for  ages  past  its  great 
utility  has  been  largely  commented  upon  by  able  observers,  notably  Cato, 
Virgil,  Bacon,  Platt,  Hoffman,  Brownrigg,  Priestly,  Davy,  and  others.  Salt 
and  its  compounds  enter  largely  into  the  fluids  and  tissues  of  both  vegetables 
and  animals,  particularly  the  latter,  the  ash  of  blood  alone  containing 
as  much  as  55  per  cent,  of  salt.  Without  a proper  supply  the  healthy 
functions  of  the  body  cannot  be  carried  on,  and  by  its  judicious  use  a 
great  many  derangements  and  diseases,  particularly  the  germ  or  bacterial 
diseases,  may  be  and  can  be  in  a great  measure  prevented.  Like  all  the 
preparations  of  chlorine,  salt  has  a wonderful  effect  on  the  body ; it  stimu- 
lates the  digestive  organs  into  healthy  action,  supplies  chlorine  for  the 
gastric  juice  of  the  stomach  as  well  as  soda  for  the  biliary  secretions,  acts 
as  a vermifuge,  destroys  intestinal  worms,  induces  healthy  actions  of  the 
body,  and  wards  off  disease,  therefore  an  allowance  of  from  half  an  ounce  to 
three  ounces  should  be  given  in  the  food  to  each  horse  and  cow  daily, 
according  to  its  age,  class,  and  size.  Of  course  caution  must  be  used,  as 
when  given  in  large  quantities  it  is  dangerous,  and  acts  as  a poison,  bring- 
ing on  purging,  inflammation  of  the  intestines,  and  cerebral  derangement. 
Excess  must  be  avoided,  particularly  in  pigs  and  in  lamb  ewes. 

Salt  is  highly  useful  as  a purgative  in  red  water  in  cattle,  when  given 
in  eight  to  ten-ounce  doses  combined  with  the  same  quantity  of  Epsom 
salts,  and  dissolved  in  two  quarts  of  warm  water  and  given  as  a drench. 

Respecting  its  application  to  the  land,  salt  must  not  be  regarded  as 
having  any  direct  manurial  action,  as  is  expected  by  some ; its  economic 
value  lies  in  another  direction.  When  applied  in  sufficient  quantities  at 
the  proper  time  of  the  year,  owing  to  its  germicidal  properties  it  not  only 
destroys  rank  grasses  and  vegetable  rubbish,  but  also  the  hosts  of  injurious 
insect  pests  and  their  embryos  that  lie  lurking  and  undergoing  transforma- 
tion in  their  midst,  converting  both  into  valuable  fertilisers,  and  thus 
cleaning  the  land  and  sweetening  the  sour  pastures.  In  order  to  ward  off 
louping-ill,  braxy,  swing-back,  and  fluke-rot  in  sheep,  hoose,  scour,  black- 
quarter,  and  red  water  in  cattle,  old  laid  grazing  pastures  and  undrained 
meadows  should  be  dressed  every  eighth  or  tenth  year  in  the  month  of 
March  with  from  5 to  10  cwt.  of  crushed  rock-salt  to  the  acre.  As  an 
exterminator  of  insect  pests  and  for  the  prevention  of  the  irregular  and 
morbid  growths  which  affect  the  cultivated  crops,  all  stubbles  and  leys 
should  have  a top-dressing  of  from  8 to  10  cwt.  to  the  acre  before  turning 
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over  with  the  plough.  Farmyard  manure  heaps  ought  to  be  salted  once 
a week,  or  whenever  dressed  up.  Lumps  of  rock-salt  should  be  placed  in 
the  mangers  and  on  the  pastures  for  the  animals  to  lick. 


Sand-crack. — Sand-crack  is  a term  used  to  denote  a rent,  fissure, 
or  division  in  the  horn  of  the  horse  s hoof,  running  parallel  with  the  horny 
fibrous  tubes  of  the  wall.  These  divisions  vary  in  degree  ; at  times  reach- 
ing from  the  coronary  band  at  the  top  of  the  foot  to  the  bottom  or  ground 
surface ; at  others  extending  only  a short  distance  from  the  top,  or 
commencing  at  the  bottom  and  running  upwards.  The  crack  may  occur  in 
different  parts  of  the  hoof,  and  is  named  accordingly ; when  in  front  it  is 
called  central  or  toe-crack,  when  at  the  side  of  the  foot — inner  side  mostly 
— it  is  termed  quarter  or  heel-crack.  The  class  of  feet  chiefly  affected  with 
sand-crack  are  those  of  a dry,  brittle  texture,  and  those  of  horses  that  work 
on  or  are  pastured  on  dry  sandy  soils ; hence  the  name.  When  the  fissure 
is  slight  it  causes  little  or  no  inconvenience,  but  in  more  severe  cases,  where 
it  is  deep  in  the  wall  and  through  to  the  sensitive  structures,  dirt  is  liable 
to  enter,  causing  inflammation  and  consequently  great  pain  and  lameness. 
Sometimes  sand-crack  appears  very  suddenly,  accompanied  by  lameness 
and  the  oozing  of  blood  from  the  crack,  usually  at  the  top  of  the  hoof  close 
to  the  junction  with  the  skin. 

The  cmises  are  various,  including  an  hereditary  predisposition  to  dry, 
brittle,  shelly  hoofs,  and  in  many  instances  to  a too  frequent  use  of  the 
rasp  and  shoeing  knife,  also  injuries  to  the  coronary  band,  badly  fitting 
shoes,  the  fixing  on  of  shoes  with  high  heels  and  toe-pieces ; springing  the 
heels  of  the  shoes ; trotting  on  hard  roads  and  paved  streets,  particularly 
by  horses  that  are  high  steppers ; galloping  and  jumping,  and  also  the 
running  out  of  young  animals  without  shoes,  on  dry,  gravelly,  and  stony 
pastures ; these  latter  are  the  cases  where,  as  a rule,  the  crack  commences 
at  the  bottom  of  the  foot. 

Treatment  must  be  in  accordance  with  the  nature  and  extent  of  the 
injury.  If  an  animal  suddenly  goes  lame  from  sand-crack,  and  blood  be 
seen  issuing  from  the  top  of  the  hoof  under  the  hair  in  front,  the  shoe 
must  be  removed,  and  the  foot  placed  into  an  antiseptic  poultice  made 
with  bran  and  cold  water,  with  one  or  two  tablespoon fuls  of  carbolic  acid 
or  phenyl  added,  the  poultice  being  placed  in  a good  strong  bag  and  fixed 
over  the  damaged  foot,  keeping  the  poultice  wet  by  pouring  cold  water 
over  it  now  and  again  for  thirty-six  to  forty  hours,  after  which  it  can  be 
removed.  When  the  lameness  disappears,  a plain  shoe  without  heels  can 
be  applied,  first  easing  the  ground  surface  of  the  hoof  below  the  crack  with 
the  rasp  to  prevent  pressure  above.  Should  the  crack  be  at  the  quarter, 
a bar  shoe  must  be  used  to  take  the  weight  off  the  part,  throwing  it  on  to 
the  frog,  or  a three-quarter  shoe  and  the  indiarubber  frog  bar  pad.  As 
a dressing  a little  tar  ointment  may  be  applied,  covered  over  with  a pad 
of  tow,  and  kept  in  its  place  with  a narrow  bandage  or  tarred  rope  wound 
tightly  round  the  foot,  covering  the  whole  each  night  with  a cold  water 
swab.  When  slight  and  causing  no  lameness,  sand-crack  may  be  remedied 
by  simply  shoeing  with  a plain,  flat,  level-bearing  shoe,  easing  the  foot  on 
the  ground  surface  below  the  crack,  and  with  a half-round  blunt  chisel 
made  red  hot,  burn  a crescent  through  the  hoof  at  the  top  of  the  cleft.  In 
more  severe  cases  which  are  accompanied  by  lameness  the  rent  must  be 
carefully  cleaned  out,  and  if  pus  be  present  this  must  be  liberated,  applying 
the  antiseptic  poultice  and  adopting  similar  treatment  as  already  described. 
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In  addition  to  binding  the  foot  with  the  tarred  rope,  other  means  are  also 
employed  to  prevent  the  crack  from  gaping  open  and  spreading,  such  as 
leather  straps  and  buckles,  special  clips  and  clasps  fixed  in  the  hoof  on 
each  side  and  across  the  fissure ; passing  a horse-shoe  nail  through  each 
side  of  the  cleft  and  clinching  over,  etc.  When  no  lameness  is  present  and 
the  parts  are  kept  clean  and  properly  attended  to,  the  horse  may  be  put  to 
slow  work ; but  should  lameness  be  evident,  the  animal  ought  to  be  put  out 
on  to  the  pasture.  In  examination  for  soundness,  the  feet  of  horses  should 
always  be  well  washed  and  carefully  examined,  as  sand-cracks  when  slight 
are  apt  to  get  filled  with  mud  and  be  overlooked,  or  they  may  be  purposely 
filled  in  with  shoemakers’  wax  or  gutta-percha. 


Sanitation  at  the  Farm. — One  unacquainted  with  the  cir- 
cumstances would  naturally  think  there  was  little  need  for  the  sanitary 
inspector  to  concern  himself  about  the  affairs  of  the  farm.  To  him  the 
farm  suggests  fresh  air  and  fresh  and  wholesome  food.  The  latter  knows 
better,  however.  He  is  satisfied  with  the  way  in  which  matters  are  con- 
ducted in  the  field  except  perhaps  on  the  point  regarding  the  water  supplied 
to  the  animals.  In  the  open  there  is  air  of  the  purest,  but  the  only  water 
the  bulk  of  them  have  access  to  is  very  often  mere  puddle.  Unless  where 
the  fields  skirt  running  streams  innocent  of  sewage  and  manufacturers’ 
waste,  rarely  have  the  animals  a supply  of  good  water  to  which  they  can 
turn  at  any  time  they  feel  inclined.  Only  for  four  or  five  months  in  the 
year  is  there  a call  for  water  in  the  fields,  and  it  is  only  the  permanent 
pasture  fields  and  those  of  the  rotation  ground  whose  turn  it  is  to  be  in 
grass  that  need  this  water.  Perhaps  the  latter  reason  has  something  to  do 
with  the  unbusiness-like  condition  in  this  respect  that  prevails  at  farms. 
The  trouble  of  one  year  over  finding  water  in  temporary  pasture  is  for- 
gotten during  the  succeeding  years  these  fields  are  bearing  other  crops. 
But  when  all  is  said  and  done  it  is  hardly  to  be  wondered  at,  seeing  how 
much  it  costs  to  equip  the  land  with  buildings,  fences,  and  drains,  that  the 
matter  of  water  supply  in  fields  is  so  often  allowed  to  remain  in  an 
unsatisfactory  condition. 

The  health  officer  takes  little  to  do,  however,  with  affairs  in  the  fields. 
He  may  move  for  improvement  in  matters  when  he  sees  milk  cows  obliged 
to  drink  water  in  objectionable  condition.  We  question,  however,  if  he  is 
entitled  to  interfere  with  the  water  supply  of  other  kinds  of  live  stock  in 
fields  even  where  it  is  flagrantly  offensive.  At  the  homestead  he  is 
powerful  enough  to  institute  improvements,  but  in  the  fields,  unless  it  be 
with  the  exception  cited,  seemingly  he  cannot  interfere  in  this  respect. 
Even  at  the  homestead  it  is  only  as  regards  the  supply  for  human  con- 
sumption and  water  used  in  connection  with  dairies  from  which  milk  is 
sold  either  in  small  or  large  quantities,  or  where  it  is  made  into  cheese  or 
butter  for  sale,  that  he  is  omnipotent.  Here  he  can  as  before  expostulate 
in  a case  where  the  cows  yielding  milk  are  forced  to  drink  defective  water, 
but  from  a moral  rather  than  a legal  standpoint  we  suspect.  His  word  is 
law,  however,  over  the  supply  of  water  to  the  men,  women,  and  children  of 
the  farm. 

There  is  no  lack  of  fresh  air  in  the  fields,  we  have  said.  Occasionally 
there  is  more  than  is  pleasant,  and  the  animals  have  to  seek  the  lee  of  fence 
or  plantation  or  anything  else  that  will  give  them  a little  respite  from 
either  a searching  or  a wetting  wind.  But  cattle  have  to  be  housed  in 
winter,  which  means  bringing  them  under  a roof  and  within  the  shelter  of 
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four  walls.  They  are  thus  shut  off  from  the  air  currents  that  are  for  ever 
on  the  move  outside.  Their  room  is  limited  in  accordance  with  the  custom 
of  respective  districts  that  regulates  the  manner  in  which  cattle  are  housed. 
Custom  only  differs,  however,  in  the  housing  of  cattle  devoted  to  beef  pro- 
duction. Where  straw  is  abundant,  they  frequently  have  the  run  of  an 
open  court  with  a shelter  shed  attached.  Where  it  is  less  plentiful  they 
may  either  be  stalled  or  given  the  privilege  of  loose  boxes.  But  in  all 
districts  circumstances  rule  that  the  cows  shall  be  tied  by  the  neck  in 
rows  in  which  the  individuals  have  little  more  than  standing  room,  yet 
have  to  rest  content  with  the  same  for  lying  space.  A place  from 
3 to  3^  feet  wide,  and  from  7 to  feet  long,  according  to  size  and  breed 
of  the  animals  tied  up,  has  each  cow  in  the  row  for  the  purposes  of  bed 
and  board.  Here,  unless  allowed  out  to  water  once  a day,  has  she  to  remain 
for  at  least  five  months  in  the  dead  period  of  the  year.  She  is  obliged  to 
be  thus  strictly  restrained  in  order  that  her  person  as  well  as  the  floor 
of  her  house  may  not  become  unduly  filthy.  Had  she  more  side  room, 
she  would  as  oft  as  not  be  half  round  in  her  stall  to  see  what  was 
going  on  behind.  But  tied  close  up  to  the  stall,  she  cannot  draw  back 
and  stand  beyond  the  limits  of  her  bed ; and  jammed  in  the  row  by  one 
on  each  side  of  her  she  is  obliged  to  maintain  a fore  and  aft  position  in 
her  lair.  The  “grip”  bounds  the  foot  of  her  bed  as  the  wall  does  the 
head.  This  is  6 or  7 inches  deep  at  the  side  next  to  the  bed,  and  18 
or  21  inches  broad,  which  prevents  the  cow  from  backing  to  the  extent 
of  the  slackness  that  must  be  allowed  to  her  chain  in  order  that  she  may 
have  freedom  to  search  her  trough.  Into  this  grip,  too,  directly  falls  the 
excrement,  both  fluid  and  semi-solid,  that  emanates  from  the  row  of  animals. 
Perforce  therefore  does  each  one  in  this  way  keep  her  lair  from  contamina- 
tion of  this  sort  and  herself  as  well. 

One  can  imagine  if  he  has  not  realised  what  the  atmosphere  of  such  a 
place  with  closed  doors  and  imperfect  ventilation  is  likely  to  be.  During 
the  night  it  is  impracticable  to  remove  the  thicker  excreta ; in  fact  this  is 
only  done  twice  a day.  The  “ grip  ” is  so  arranged  that  the  urine  falls  to 
one  side  of  the  channel  and  gets  past  the  semi-solid  matter  lying  nearer  the 
lair  to  the  opening  in  the  wall  communicating  with  the  drain  outside. 
This  can  only  occur,  however,  in  those  houses  that  are  floored  on  modern 
principles.  When  the  floor  consists  of  an  irregular  pavement  of  small 
boulders  set  in  sand,  one  can  understand  how  sodden  the  earth  surface  in 
which  the  stones  rest  must  become  before  liquid  matter  can  flow  along  the 
pavement.  Good  flags  are  not  so  bad  in  that  way,  if  neatly  squared  and 
closely  jointed  that  is  to  say.  Nor  are  bricks  if  laid  in  an  effective  manner. 
But  unless  both  flags  and  bricks  are  laid  in  lime  and  their  joints  are  grouted 
with  Portland  cement,  offensive  matter  seeps  between  them,  more  or  less 
polluting  the  ground  underneath.  At  all  times,  therefore,  the  floors  of 
byres  and  cattle  sheds,  if  defective  in  the  manner  referred  to,  must  be 
emanating  offensive  odours ; and  when  such  is  the  case  the  atmosphere  of 
the  place  must  be  in  all  the  worse  condition.  The  cattle  themselves  make 
the  air  within  the  house  bad  enough  without  help  from  other  quarters.  It 
is  easy,  however,  with  Portland  cement  concrete  to  make  the  floor  of  a cattle 
house  one  continuous  sheet  over  the  whole  area  occupied  by  lairs,  grips, 
and  passages.  And  where  this  is  carried  out  liquid  spilt  on  the  floor 
cannot  tarry  there,  but  under  the  influence  of  gravity  must  make  at  once 
for  the  nearest  exit.  And  no  matter  can  permeate  to  the  soil  beneath  the 
concrete,  there  to  decompose  and  let  nasty  gases  free.  Only  what  gets 
leave  to  lie  on  the  concrete  can  be  harmful  in  this  way.  Urine  gets  away 


SANITATION  AT  THE  FAEM 


413 


readily  in  a house  floored  with  concrete.  The  urine,  however,  is,  to  begin 
with,  the  least  offensive  of  the  animal  excrements.  It  gets  nasty  enough 
indeed  if  allowed  to  lie  on  the  floor,  but  when  nearly  all  got  rid  of  as  it  is 
discharged  it  leaves  comparatively  little  effect  behind.  The  semi-solid 
matter  lies  where  it  falls,  however,  and  this  is  the  greater  sinner  in  the 
way  of  polluting  the  atmosphere  of  the  house. 

With  floors  of  the  best  description,  therefore,  there  is  this  latter  source 
of  air  pollution  constantly  at  work,  do  what  we  will.  By  day  it  is  practic- 
able to  keep  removing  stuff  of  this  sort,  but  from  sunset  to  nearly  sunrise 
of  the  long  winter  nights  it  is  allowed  to  collect.  Along  with  this  goes 
on  the  pollution  of  the  air  in  a more  direct  manner  by  the  animals.  At 
every  respiration  they  make,  they  add  a little  to  the  moisture  of  the  air 
around  them  and  to  the  proportion  of  carbon  dioxide  as  well.  From  their 
lungs  at  the  same  time  escape  other  matters  that  serve  to  render  the  air 
unwholesome.  And  from  their  skins  arise  the  various  emanations  that 
are  due  to  perspiration.  Truly  there  are  numerous  as  well  as  effective 
causes  at  work  serving  to  render  offensive,  if  not  indeed  harmful,  the  air 
of  houses  in  which  cattle  are  closely  confined.  One  could  largely  counteract 
this  state  of  affairs  by  means  of  open  doors  and  windows,  were  it  not  that 
animals  so  restricted  in  movement  as  those  we  have  been  instancing  cannot 
with  impunity  be  subjected  to  draughts.  A man  as  well  as  a beast  can 
stand  a great  deal  more  cold  when  free  to  move  about  than  when  limited 
to  little  more  room  than  does  for  the  final  resting-place.  Moreover,  it  is 
now  pretty  generally  acted  upon  that  the  animal  laying  on  beef  as  well  as 
the  cow  producing  milk  in  order  to  be  able  to  give  the  best  account  of  itself, 
must  be  kept  fairly  warm,  which  cannot  be  done  in  a house  through  which 
wind  is  suffered  to  blow. 

Eoomier  buildings,  so  that  more  air  may  be  afforded  the  tied-up  animals, 
is  the  remedy  advocated  by  the  Public  Health  Authorities  to  meet  the 
usual  unsatisfactory  condition  of  affairs  we  are  referring  to.  But  large 
buildings  mean  cold  interiors  and  increased  outlay  to  boot.  Besides,  the 
pollution  spoken  of  goes  on  in  the  large  building  as  it  does  in  the  smaller. 
It  is  not  so  well  marked,  however,  in  the  one  as  in  the  other,  because  the  air 
within  the  larger  building  is  the  cooler.  All  the  same,  let  both  places  be 
equally  well  fitted  up  for  ventilation,  we  may  be  sure  that  while  this  may 
be  had  recourse  to  fairly  often  in  the  smaller  house,  it  will  very  seldom 
be  as  regards  the  larger.  Better,  therefore,  it  would  seem,  a smallish  house 
more  or  less  ventilated,  than  a large  one  in  which  the  ventilators  are 
seldom  if  ever  made  use  of.  Were  it  not  for  the  greater  cold  in  the  larger 
house  the  tenant  would  not  object  to  larger  buildings,  but  he  has  no  means 
at  his  disposal  to  apply  artificial  heat  thereto.  And  did  the  proprietor 
offer  to  fit  up  the  byres  with  hot-water  pipes,  the  tenant  would  only  in 
instances  few  and  far  between  accept  of  the  installation.  Such  a step  as 
a matter  of  business  is  practicable  on  neither  side,  however.  Matters  are 
already  cut  so  close  between  landlord  and  tenant  as  to  place  its  feasibility 
almost  outside  discussion.  Its  adoption  generally — of  larger  buildings 
artificially  heated  we  mean — would  lead  to  much  extra  outlay  on  the  part 
of  proprietors.  On  the  other  hand,  tenants  would  be  saddled  with  the 
extra  expense  likely  to  be  involved  in  the  provision  of  fuel  and  of  super- 
vision by  some  person  fit  to  be  entrusted  with  the  case  of  the  rather  delicate 
work — delicate,  or  engrossing  rather,  as  compared  with  other  operations 
at  the  farm  steading. 

How  to  reconcile  the  keeping  warm  of  the  atmosphere  within  the  byre 
without  restricting  the  exchange  of  foul  air  for  fresh  is  the  crux  of  the 
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question  involved  in  the  subject  of  providing  a sufficiency  of  air  space 
in  cow  sheds,  as  the  wording  of  the  Acts  and  instructions  which 
bear  thereon  goes.  It  can  best  be  done,  we  consider,  by  providing  a 
system  of  ventilation  suited  to  cope  with  the  rapid  changes  that 
characterise  our  climate.  Could  some  automatic  arrangement  be  con- 
trived whereby  the  exchange  of  air  referred  to  would  go  on  in  accord- 
ance with  the  needs  of  the  case,  the  question  would  be  in  a fair  way 
of  solution.  But  farming  is  not  sufficiently  advanced  to  expect  this  for 
a long  time  to  come.  Some  simple  arraugement  that  gave  the  farmer 
or  those  in  charge  of  his  cattle  control  over  the  condition  of  the  air  of 
the  buildings  would,  however,  go  a long  way  to  mend  matters.  It 
would  also  serve  to  lead  on  the  farmer  to  a desire  for  the  higher-class 
method  hinted  at. 

The  usual  provision  for  the  ventilation  of  cattle  shed  and  stable  is  crude 
in  the  extreme.  A few  holes  in  the  wall  under  the  eaves  and  an  opening 
or  two  in  the  roof  along  the  ridge  complete  the  system.  In  some  cases 
this  is  supplemented  by  having  the  roof  lights  (“  sky-lights  ”)  hinged,  and 
thus  made  available  for  flushing  the  place  with  fresh  air.  The  openings 
at  wall-head  and  ridge  promote  the  desired  exchange  between  outside  and 
inside  air.  They  will  not  act  the  same  at  all  times,  however.  On  a day 
that  the  atmosphere  is  at  rest  they  may  come  short  of  requirements ; on 
another,  when  the  air  currents  rush  along  at  50  miles  an  hour,  the  difficulty 
is  to  stop  the  draughts  within  the  place.  There  will  be  fresh  air  more  than 
enough  in  the  place  when  the  latter  circumstances  prevail,  without 
the  presence  of  openings  at  wall-head  and  ridge.  It  is  on  the  flrst 
occasion  of  the  rampant  gale  bearing  upon  the  place  that  the  openings 
referred  to  get  stuffed  with  straw — too  often  to  remain  that  way  for 
the  remainder  of  the  winter.  The  condition  of  the  atmosphere  within 
a building  in  this  state  during  the  first  still  frosty  night  thereafter  is 
appalling. 

All  that  this  system  wants,  however,  to  make  it  as  serviceable  as  one 
can  expect  it  to  be  under  the  existing  stage  of  farm  practice,  is  to  give  the 
attendants  some  handy  and  effective  means  of  controlling  the  openings 
referred  to.  It  is  not  in  all  cases  requisite  to  place  the  ridge  openings 
under  control.  Where  the  buildings  are  much  exposed  it  is.  Along  wind- 
swept coasts  and  on  those  situations  where  gales  have  a free  course  to 
sweep  along  the  surface,  both  the  higher  and  lower  openings  are  better  to  be 
under  control.  But  where,  as  not  infrequently  happens,  the  buildings  have 
the  protection  of  some  outstanding  feature  of  the  surrounding  country,  and 
in  the  more  favoured  districts  as  regards  local  climate,  there  is  no  need  to 
have  the  upper  openings  made  controllable.  In  order  that  the  wall-head 
openings  may  be  the  easier  fitted  with  some  contrivance  that  will  place 
them  under  control  of  those  who  have  charge  of  the  animals,  they  must  be 
constructed  on  some  uniform  principle.  They  should  be  in  line  at  any  rate, 
and  uniform  in  pattern.  Glazed  fireclay  pipes  answer  the  purpose  very 
well.  Of  course  the  expense  of  these  can  be  saved  in  the  case  of  brick 
walls  by  leaving  square  openings  of  a proper  size  as  the  building  proceeds. 
Special  pipes  are  now  to  be  had  indeed.  The  ends  of  these  are  cut  at  an 
angle  that  admits  of  their  being  with  a slope  outwards  to  guard  against 
the  admission  of  rain.  The  pipes  are  to  be  had  either  6 inches  or  9 inches 
in  diameter.  Six-inch  is  a common  size  to  use  in  byres ; the  other  size  is 
generally  the  one  used  in  stables.  These  openings  are  placed  close  up  to 
the  wall-heads. 

A simple  enough  method  of  placing  these  openings  under  control  and  at 
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the  same  time  quite  an  effective  plan,  is  that  indicated  by  Fig.  1.  This  is 
achieved  by  a disc  of  wood  large  enough  to  cover  the  mouth  of  the  opening. 
The  disc  has  a long  arm  to  act  as  a lever,  the  fulcrum  thereof  a being  the 
pin  or  point  of  its  attachment  to  the  wall.  When  the  lever  is  in  repose 
the  disc  (which  represents  the  load  or  weight)  is  kept  in  place ; it  rests  on 
the  stud  I,  thus  closing  the  opening  completely.  A piece  of  string  attached 
to  the  free  end  of  the  lever  enables  one  to  regulate  the  size  of  the  opening 
at  will.  This  and  a cleat  on  the  wall  out  of  reach  of  the  cattle  gives  the 
attendant  power  to  open  or  close  the  mouths  of  the  openings  as  he  chooses 


Fig.  1. 


Each  has  to  be  attended  to  separately,  of  course — no  great  hardship,  one 
would  think.  For  those  inclined  to  think  it  a hardship,  however,  a plan 
of  controlling  all  the  openings  on  one  side  of  a building  has  been  introduced 
by  Mr.  Barr,  Sanitary  Inspector,  Stirlingshire.  Fig.  2 will  make  the  matter 
plain.  It  is  an  ingenious  and  simple  contrivance,  and  comparatively  inex- 
pensive. To  improve  matters,  the  discs  can  in  this  instance  be  had  of  plate 
glass  if  wished,  which  helps  to  enliven  a building  fitted  up  in  that  way. 
We  can  speak  from  experience  of  the  efficiency  and  practicability  of 
Mr.  Barr’s  method  of  controlling  these  wall-head  openings.  It  is  certainly 
more  business-like  to  be  able  to  control  a whole  set  of  these  openings  at 


Fig.  2. 


one  operation  than  having  to  attend  to  each  one  separately.  And  the 
arrangement  is  so  contrived  that  one  or  more  of  the  discs  can  be  thrown 
out  of  gear  at  any  time  without  affecting  the  working  of  the  others.  A 
specially  shaped  pipe  is  manufactured  to  go  with  these  opening  controllers 
of  Mr.  Barr’s. 

There  are,  of  course,  other  ways  of  introducing  fresh  air  into  buildings 
than  by  the  somewhat  primitive  inlets  at  the  wall-heads  which  we  have  been 
discussing.  The  latter  are,  however,  well  out  of  the  way  where  they  are. 
Near  the  floor  they  would  be  apt  to  be  covered  with  straw  or  obstructed 
by  litter.  In  some  way  or  other  they  might  easily  come  to  be  interfered 
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with.  And  regarding  those  which  necessitate  pipes  or  boxes  as  conductors 
up  the  inner  face  of  the  wall,  the  latter  would  be  more  or  less  in  the  way, 
and  likely  to  suffer  damage  from  broom,  shovel,  or  barrow  during  cleaning- 
out  time.  And  as  for  their  being  in  front  of  the  cattle  as  well  as  behind, 
there  is  no  room  for  them  there,  the  cattle  being  tied  as  close  to  the  wall 
as  circumstances  will  permit  of. 

Matters  are  not  so  easily  arranged  in  the  case  of  the  openings  in  the 

ridge.  As  we  pointed  out,  however, 
it  is  not  in  all  instances  that  these 
require  to  be  under  control.  In  many 
it  serves  sufficiently  that  so  long  as 
the  wall-head  openings  are  in  that  con- 
dition the  other  set  may  be  left  fixed 
in  character.  In  these  cases  some- 
thing that  will  act  all  right,  is  not 
expensive,  and  is  fairly  permanent  is 
all  that  is  needed.  Ventilators  of 
wood  of  a ridge  shape  on  top  and 
louvre-board  sides  are  a common  type. 
These  are  not  very  durable,  however. 
Paint  is  not  much  in  evidence  at  the  ordinary  farm,  and  wood  on 
the  roof  of  a house  unprotected  by  paint  is  not  of  long  duration. 
Besides,  louvre-board  openings  readily  admit  drifting  snow ; and  sparrows 
are  tempted  to  throw  together  their  untidy  nests  under  the  kindly 
shelter  afforded  by  these  places.  A very  serviceable  as  well  as 
efficient  ventilator  of  the  kind  is  the  zinc  one  shaped  in  accordance  with 
Eig.  3.  Neither  rain  nor  snow  can  find  its  way  into  the  building  by  way 


of  this  ventilator.  It  is  easily  fixed  to  the  ridge  also.  A lead  flange  is 
attached  to  it  which  enables  it  to  fit  close  down  to  the  roof  and  prevents 
all  danger  of  rain  penetrating  between  the  two.  By  means  of  a diaphragm 
up  the  centre  of  the  shaft,  the  ventilator  is  divided  into  two  separate 
passages,  which  helps  the  desired  change  of  air  within  the  building  all  the 
more.  One  of  the  most  effective  things  of  the  kind  we  know  of,  however,  is 
that  brought  out  by  Mr.  Craig,  Langbank,  Port-Glasgow.  Fig.  4 gives  the 
side  elevation,  and  Fig.  5 the  cross  section  thereof.  Unlike  the  two  before 
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mentioned,  it  is  open  above,  and  consequently  far  more  conducive  to  the 
outward  passage  of  air  than  they.  Eain  and  snow  are  free  to  fall  therein, 
but  drops  and  flakes  alike  are  interrupted  and  the  accumulating  moisture 
thereof  led  aside  and  out  to  the  roof  by  a gutter  placed  inside  for  that 
purpose.  And  wire-netting  prevents  birds  nesting  inside.  This  ventilator 
is  lasting  in  character ; and,  made  as  it  is  both  in  cast-iron  and  in  wood  pro- 
tected with  zinc,  is  not  prohibitory  in  price.  Figs.  6 and  7,  as  manufactured  by 
Mr.  Taylor,  Ellon,  show  another  type  something  the  same  as  the  last.  Fig.  7, 
as  the  fig.  indicates,  is  controllable  from  underneath.  There  are  others  in  fire- 
clay to  suit  ridging  of  that  material.  And,  as  most  of  us  know,  there  are  many 
kinds  of  zinc  of  form  more  or  less  peculiar,  the  majority  of  them  much 
higher  in  price  than  either  the  amount  of  material  or  the  ingenuity  involved 
in  their  construction  justifies. 

To  meet  the  advantages  of  controllable  ventilators  in  the  roof  of  build- 
ings, recourse  has  been  had  to  the  principle  made  use  of  in  greenhouses  or 
conservatories,  whereby  by  means  of  a lever  within  convenient  reach,  more 
or  less  of  the  length  of  the  ridge  can  be  raised  clear  of  the  roof.  Wherever 
practicable  this  is  no  doubt  an  effective  method  for  clearing  impure  air  out 
of  a building.  Its  drawbacks  are  the  joints  and  loose  parts  connected 
therewith  at  such  a vulnerable  part  of  the  building  as  the  apex  of  its  roof. 


Wind  and  rain  have  full  effect  there,  and  it  requires  close  jointing  of 
material  and  good  workmanship  otherwise  to  keep  the  latter  from  finding 
its  way  in.  Such  an  arrangement  may  answer  in  sheltered  places,  but 
at  those  that  are  exposed  it  is  not  likely  to  be  tried.  We  want  everything 
to  be  as  tight  and  snug  as  we  can  where  wind  has  full  play,  which  we  cannot 
have  if  we  adopt  a contrivance  of  this  sort  in  connection  with  slates  and 
boards  that  are  not  closely  jointed  one  to  the  other.  Besides,  the  matter  of 
upkeeping  has  to  be  faced.  This  is  not  so  much  a matter  of  expense  as  one 
of  close  attendance  and  a stitch  in  time ; but  it  is  just  in  these  little  affairs 
of  detail  that  agriculturists  come  short.  Mr.  Barr,  to  whom  we  have  already 
referred,  is  introducing  a contrivance  on  the  same  lines  as  those  we  have 
been  describing.  Fig.  8 is  a representation  thereof.  It  looks  at  first  sight 
a little  complicated,  but  on  closer  acquaintance  it  see,ms  to  be  on  much 
better  principles  than  the  other  plan.  It  promises  to  afford  all  the  good 
of  a fixed  ventilator  and  at  the  same  time  make  sure  of  the  advantages  of 
the  most  thorough  method  of  ridge  raising  without  any  of  the  drawbacks 
hitherto  involved  in  methods  of  the  kind. 

There  is  seemingly,  therefore,  nothing  to  prevent  farmers  being  provided 
with  inexpensive  yet  effective  and  duraWe  appliances  for  the  ventilation  of 
their  cattle  sheds.  If  so,  what  is  the  use  then  of  insisting  on  larger  buildings 
VOL.  m.  27 


. 418 


SANITATION  AT  THE  EAHM 


Fig. 


SANITATION  AT  THE  FAEM 


419 


than  there  is  need  for  ? The  larger  building  capable  of  being  ventilated  in 
this  way  will  not  be  aired  lest  the  temperature  of  the  place  be  unduly 
lowered.  But  in  the  smaller  place  the  ventilators,  if  provided  on  the  lines 
we  have  been  advocating,  will  more  or  less  be  brought  into  play  regularly ; 
at  least  they  will  not  be  so  severely  left  alone  as  in  the  larger  place.  It 
may  be  said  that  all  this  about  having  horses  and  cattle  kept  warm  is  a 
mere  fad — that  they  are  far  healthier  and  yield  better,  in  milk  as  well  as  in 
beef,  when  kept  rather  on  the  coldish  side.  Experiments  are  about  to  be 
carried  out  on  this  point  by  the  Scottish  National  Agricultural  Society,  after 
which  we  may  be  on  sounder  ground  in  this  respect.  Meantime,  however, 
the  great  majority  of  those  in  Britain  who  earn  their  living  by  raising  these 
products  stoutly  maintain  that  the  animals  under  their  care  must  be  kept 
in  an  atmosphere  approaching  a temperature  of  60°  F.  And  so  long  as  they 
believe  this  to  be  the  case  will  they  act  in  accordance.  It  is  clearly  absurd 
to  fix  a certain  standard  of  air  space  applicable  to  sheltered  and  exposed 
places  alike.  This  is  the  only  definite  direction,  however,  on  which  legis- 
lation can  proceed.  Laying  down  the  law  with  regard  to  the  operation  of 
ventilation  itself  being  impracticable,  the  way  out  of  the  difficulty  by 
making  sure  of  air  enough  to  begin  with  was  adopted.  It  would  be  wiser, 
we  think,  to  leave  the  matter  in  the  hands  of  the  local  authorities  for 
decision.  Then  each  case  would  be  likely  to  be  dealt  with  on  its  own 
merits,  instead  of  all  being  bound  down  to  one  fixed  standard. 

With  the  byres  and  stables  fitted  with  ventilating  appliances  such  as  we 
have  been  suggesting,  and  the  homestead  drained  in  the  manner  referred  to 
under  the  article  so  headed,  there  cannot  remain  much  to  be  complained  of 
in  this  connection  by  the  sanitary  inspector.  There  is  a sufficiency  of  good 
water  to  be  made  sure  of,  however,  before  the  place  can  be  certified  as  being 
in  a sanitary  condition.  This  is  an  easier  business  than  ventilation. 
Nearly  always  more  expensive  to  begin  with,  once  established  there  is  little 
trouble  with  it  thereafter.  Sometimes  a supply  is  easily  got,  at  other  times 
only  at  considerable  trouble  and  expense. 

A rain-water  supply  is  the  least  satisfactory.  It  is  difficult  to  keep 
impurities  out  of  the  collecting  tank.  This  has  of  necessity  to  be  under- 
ground, and  there  are  many  joints  in  the  armour  between  the  roof  and  it. 
To  start  with,  pigeons  and  sparrows  congregate  on  the  slates,  the  latter 
nesting  occasionally  in  the  eaves  gutters.  Leaves  and  straws  are  drifted 
there  too — in  short,  whatever  falls  upon  or  is  deposited  on  the  slates  or  gets 
into  the  gutter,  if  movable  by  the  collecting  rain-water,  is  led  into  the 
tank.  The  drop  pipes  or  conductors  in  connection  with  the  eaves  gutters, 
if  not  joined  to  the  drains  leading  to  the  tank  in  such  away  that  surface  water 
cannot  get  in,  leave  another  opening  for  pollution.  And  the  various  drain 
pipes,  if  not  securely  jointed,  make  all  so  many  more.  When  we  think  of 
the  number  of  roofs  that  usually  serve  as  collecting  areas  for  a supply  of 
this  sort,  and  of  the  many  conductors  and  the  numerous  drains  that  link 
roofs  and  tanks  together,  we  begin  to  realise  how  unsatisfactory  a business 
collecting  roof  water  is.  This  comes  home  in  a more  striking  manner  when 
watching  the  thorough  cleaning  out  of  one  of  these  rain-water  tanks. 

Still,  we  would  rather  have  water  from  a properly  constructed  arrange- 
ment of  the  kind  than  from  a well  in  close  proximity  to  the  buildings. 
Neither  is  satisfactory,  however.  Failing  a gravitation  supply,  wells  have 
often  to  be  had  recourse  to.  And  as  long  as  these  are  far  enough  removed 
from  contamination  as  to  be  beyond  suspicion,  all  is  right.  The  only  draw- 
back these  imply  is  the  necessity  for  motive  power  to  raise  the  water  to  be 
serviceable  at  the  homestead.  And  corresponding  storage  room  requires  to 
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be  provided  both  of  a capacity  to  cope  with  the  needs  of  the  place  and  at  a 
high  enough  level  to  gravitate  therefrom  to  the  various  points  at  which 
water  is  in  most  request.  Sometimes  it  is  practicable  to  make  use  of  a well 
situated  at  a higher  level  than  the  homestead,  and  thus  develop  a gravita- 
tion supply  of  a kind.  It  is  a serious  matter  when  the  water  has  to  be 
pumped  by  hand  as  it  is  required.  Only,  of  course,  at  small-sized  farms 
would  this  be  put  up  with.  A gravitation  supply  of  water  of  good  quality 
as  well  as  in  abundance  is  a great  boon,  because  once  established  there  is, 
comparatively  speaking,  no  further  trouble  connected  with  it.  l!lo  storage 
tank  is  needed  at  the  steading,  and  no  force  has  to  be  provided  to  distribute 
the  water  among  the  different  buildings.  Often,  however,  a supply  of  this 
sort  at  the  farm  is  quite  out  of  the  question — the  cost  being  altogether 
prohibitory.  Then,  in  the  absence  of  wells  near  at  hand,  one  has  either 
to  bore  or  to  make  use  of  spring  or  streamlet  farther  removed,  and  bring 
water  therefrom  to  the  homestead  as  best  one  can.  The  devices  for  doing  so 
are  mostly  limited  to  the  wind-wheel  and  the  water-ram,  the  latter  being 
confined,  however,  to  positions  where  running  water  is  to  pass  as  motive 
power  for  the  ram. 

Wherever  there  is  a supply  of  water  such  as  we  have  been  discussing 
installed  at  the  homestead,  no  excuse  remains  for  the  horse  pond  continuing 
a source  of  offence  if  not  a latent  danger  centre  at  the  place.  It  can  be 
run  dry  then,  and  a proper  trough  be  erected  at  which  horses  and  cattle 
can  drink  clean  water.  If  a place  is  required  for  the  ducks  and  geese,  let  it 
be  for  them  alone  and  out  of  the  way  somewhere.  All  the  same,  if  there  is 
no  means  of  keeping  a place  of  this  sort  fairly  clean,  it  had  better  be  done 
away  with.  Stagnant  water  in  close  neighbourhood  to  the  homestead  is 
without  doubt  a nuisance. 

We  refrain  from  touching  upon  sanitation  in  connection  with  farm  house 
and  cottage.  This  higher  branch  of  the  business  is  outside  our  present 
purpose,  which  lies  in  hinting  how  matters  may  be  improved  as  regards 
providing  pure  air  and  clean  water  for  the  animals  that  are  accommodated 
at  the  homestead. 


Savoy. — See  Cabbage. 


Saw  Fly. — See  Corn  and  Grass  Pests. 


Scab  in  Sheep.— /See  Mange. 


Scarifiers. — See  Scuffiers. 


Scots  Law. — See  Law,  last  paragraph,  p.  33. 


Scuffiers  and  Scarifiers. — These  are  cultivators  of  a heavy 
type  to  which  the  term  scuffler  or  scarifier  is  used,  as  is  also  the  term 
grubber,  drag,  or  other  local  term.  The  term  cultivator  has  not  had  a 
universal  recognition  until  very  recently,  since  the  spring  tine  cultivator 
has  been  introduced.  It  is  difficult  to  draw  a distinction  between  the 
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scuffler,  scarifier,  grubber,  drag,  etc.,  because  the  terms  are  used  indis- 
criminately, but  the  scuffler,  scarifier,  or  drag  is  generally  a simple  tined 
implement,  while  a grubber  or  cultivator  more  commonly  is  fitted  with  a 
central  stout  body  carrying  a grubbing  point  or  share,  and  others  with 
broad  shares,  and  were  sometimes  called  broadshares.  However,  there  is 
scarcely  a distinction  at  this  point,  as  variations  caused  overlapping  ; what 
distinction  there  is,  however,  lies  in  a grubbing  point  and  broadshares,  as 
opposed  to  plain  tines  for  stirring. 


Seaweed  as  Manure. — Seaweed,  in  common  with  all  vege- 
table growth,  is  composed  of  organic  and  inorganic  matter,  although  the  latter 
class  of  ingredients  is  only  apparent  as  ash.  Both  the  combustible  and 
incombustible  parts  of  seaweed  are  derived  from  the  medium  in  which  it 
floats,  or  from  the  rocks  on  which  it  is  rooted ; and  the  consequence  is  a 
general  resemblance  in  composition  between  seaweeds  and  plants  of  aerial 
growth.  It  is  not  therefore  surprising  that  seaweed  should  possess 
manurial  properties. 

Its  structure  is  cellular  rather  than  fibrous,  and  this  facilitates  rapid 
decay  when  it  is  cast  up  on  the  shore  or  spread  on  the  land.  It  is  rich  in 
albuminous  matter  and  is  therefore  nitrogenous,  and  the  composition  given 
below  shows  that  it  contains  all  the  food  constituents  of  plants.  It  is  there- 
fore a valuable  fertiliser,  equal  or  even  superior  to  ordinary  farmyard  manure. 

After  stormy  weather  large  quantities  of  these  weeds  are  precipitated 
on  the  beach  on  the  coasts  of  both  England  and  Scotland,  especially  upon 
the  eastern  seaboard,  and  are  carted  into  the  neighbouring  farms  with 
excellent  effect.  Where  this  privilege  exists,  a higher  rent  is  given  for  the 
land,  as  the  seaweed  constitutes  an  exhaustless  supply  of  fertilising  matter. 
Its  rapid  decay  under  exposure  renders  it  particularly  suitable  as  a top- 
dressing for  young  wheat,  and  its  composition  confers  upon  it  the  character 
of  a general  manure  capable  of  maintaining  fertility.  On  the  west  coast  of 
Ireland,  among  the  Shetland  Islands  and  Hebrides,  on  the  east  coast  from 
Hartlepool  to  Thanet,  wherever  the  nature  of  the  coast  allows,  or  the  weed 
is  washed  up  in  sufficient  quantity,  it  is  industriously  carted  off  both  by 
day  and  night.  After  partial  drying,  it  is  often  carried  to  considerable 
distances,  but,  as  a rule,  it  is  applied  to  neighbouring  fields. 

The  composition  is  uncertain,  and  varies  not  only  with  different  species 
of  weed,  but  in  different  localities  even  as  regards  the  same  species.  The 
amount  of  ash  is  much  greater  than  is  found  in  land  plants,  and  varies  from 
13  to  26  per  cent.  Of  this  the  principal  ingredients  are  common  salt, 
potash,  soda,  lime,  magnesia,  phosphate  of  lime,  and  sulphuric  acid.  Sea- 
weed when  dried  at  212°  Eahr.  contains  13  to  14  per  cent,  of  albuminoid  or 
nitrogenous  matter.  The  high  percentages  of  both  ash  and  nitrogen  mark 
seaweed  as  more  valuable  than  any  green  manure,  and  its  rapid  decomposi- 
tion renders  it  more  immediately  useful.  It  is  the  source  of  help^  which  is 
its  mineral  residue  after  burning.  It  is  also  known  in  connection  with 
mannite  or  manna-sugar.  This  substance  occurs  principally  in  dulse  or 
Fucus  saccharinus,  which  contains  as  much  as  12  per  cent,  of  mannite  in 
the  dry  substance. 

The  species  of  seaweeds  which  constitute  sea-ware,  sea-wrack,  or  tangle, 
by  all  of  which  names  it  is  known,  are  Fucus  vesiculosus,  F.  serratus,  F. 
digitatus,  F.  nodosus,  Laminaria  latifolia,  Chondus  crispus^  Iridoca  edulis, 
Polysiphonia  elongata,  Delessaria  sanguinea,  and  many  others,  the  bulk 
being  composed  of  various  species  of  fuci. 
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Seeds.  — All  farm  crops  have  been  subjected  to  improvement, 
especially  during  the  past  half-century,  but  it  is  a striking  feature  that 
the  seed  of  cereals  has  not  shown  an  improvement  affecting  the  value 
of  the  crop  nearly  so  great  as  has  been  secured  in  other  crops  of  the 
farm;  the  greatest  advance  has  been  made  in  the  root  crops;  and  even 
in  respect  to  the  root  crop  there  is  no  improvement  in  the  size  of  the 
seed.  That  the  size  of  the  seed  of  root  crops  has  not  materially  changed 
need  give  no  cause  for  surprise,  as  selection  has  not  been  in  that  direction, 
nor  need  it  be;  but  in  the  endeavour  to  improve  the  cereals,  where  the 
seed  is  the  valuable  feature  from  an  economic  aspect,  one  might  have 
looked  for  a more  striking  result.  It  has,  however,  to  be  borne  in  mind  that 
comparatively  little  has  been  done  in  the  direction  of  cross-breeding,  and 
that  selection  has  been  mainly  depended  upon ; moreover,  the  straw  must 
be  sufficiently  strong  to  carry  greater  weight,  and  this  is  not  easy  to  obtain. 
There  are  other  features  also  to  be  considered,  such  as  the  value  of  the 
straw  for  feeding  purposes,  the  hardiness  to  withstand  frost  and  drought,  the 
aptitude  to  resist  mildew  and  other  fungus  attacks,  the  yielding  powers  as 
apart  from  mere  size  of  grain,  etc.  Whilst  selection  without  cross-breeding 
to  mate  together  good  features  of  various  varieties  is  depended  upon,  it  is 
extremely  difficult  to  find  a plant  which  will  include  all  these  properties, 
and  these  properties  are  not  infused  into  other  varieties  by  mere  selection. 
Probably  there  has  been  much  less  cross-breeding  than  was  supposed  until 
recent  years ; this  is  confirmed  by  the  fact  that  the  pea,  which  has  been 
subjected  to  a considerable  amount  of  cross-breeding  since  Mr.  Laxton 
introduced  new  varieties  as  a result  of  cross-breeding,  has  been  improved 
and  made  to  bend  to  the  desires  of  the  grower  to  a far  greater  extent  than 
has  any  one  of  the  cereals.  That  there  has  been  some  cross-breeding  in 
cereals,  both  intentionally  and  unintentionally,  is  probable,  but  it  has  been 
limited  until  within  recent  years.  It  is  also  probable  that  many  who 
thought  they  had  obtained  results  did  not  actually  do  so ; and  there  are 
many  observers  who  have  believed  that  some  varieties  reputed  to  be  the 
result  of  cross-breeding  have  merely  been  varieties  originating  in  other 
countries.  Other  new  varieties  have  been  brought  into  notice  which  have 
appeared  first  as  sports  or  some  chance  natural  cross  fertilisation.  When 
it  is  recognised  how  many  varieties  or  variations  are  produced  by  one 
successful  cross  fertilising,  it  is  obvious  that  there  can  have  been  very  few 
instances  of  cross  fertilisation,  or  that  observation  has  been  very  casual.  It 
has  been  stated  that  the  parentage  has  been  assumed  in  many  instances 
where  new  sports  have  been  discovered,  and  that  an  assumed  parentage 
has  been  announced  as  consequent  to  the  direct  result  of  an  effort  to  produce 
varieties  by  cross-breeding.  We  have  personal  knowledge  of  a variety  of 
oat  appearing  in  the  seed  list  of  a prominent  seed  firm  which  it  is  stated 
was  a result  of  their  own  cross-breeding,  and  which  we  have  unassailable 
evidence  that  it  was  imported  from  New  Zealand,  and  moreover  we  grew  it 
extensively  for  some  years  before  this  firm  knew  of  it.  It  is  a good  oat,  but 
it  is  an  old  variety.  In  view  of  this  and  other  facts,  we  place  but  little 
faith  in  statements  respecting  cross-breeding  until  within  recent  years.  The 
work  of  Mr.  Gar  ton  of  Warrington  is  now  well  known  among  farmers,  as 
the  firm’s  experimental  station  is  open  to  the  world,  and  the  effect  of 
cross-breeding  among  practically  all  farm  crops  is  unmistakable.  At 
Cambridge  University  a considerable  amount  of  cross-breeding  is  in  progress, 
and  in  connection  with  it  careful  investigation  to  test  the  Mendel  laws  has 
shown  results  which  are  likely  to  prove  of  practical  value  to  the  farmer. 
Whilst  expressing  the  view  that  until  the  last  few  years  farmers  have 
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benefited  comparatively  little  from  the  result  of  cross-breeding  among  cereals, 
it  is  only  fair  to  give  credit  to  selectors  for  having  exercised  great  skill  and 
care  with  the  stocks  they  have  handled  to  produce  the  best  results.  Selec- 
tion has  undoubtedly  done  much  to  benefit  the  farmer,  not  merely  in 
securing  better  crops,  but  in  ensuring  greater  uniformity  in  the  sample,  more 
evenness  in  length  of  straw,  and  a more  uniform  ripening  period. 

Selection  takes  various  forms : it  may  be  that  simply  of  wind  or  sifting, 
in  which  only  the  finest  and  heaviest  grains  are  retained  for  seed,  which  is 
simple  and  generally  beneficial.  In  others  a specially  fine  ear  containing 
grain  of  good  quality  is  selected,  and  one  or  a few  of  the  finest  grains  are 
taken  as  a stock.  These  are  planted,  and  for  a series  of  years  the  better 
ears,  and  the  best  kernels  from  them,  are  kept  apart  and  resown  yearly, 
until  a sufficiently  large  stock  is  secured  and  uniformity  assured,  when  a 
larger  area  is  sown  and  a quantity  sufficient  to  place  on  the  market  is  raised. 
This  is  variously  described  as  Ennobled,  Improved,  Selected,  Pedigree,  or  may 
appear  as  a new  variety,  and  where  selection  has  been  skilfully  carried  out  is 
far  more  valuable  than  an  ordinary  sample  from  the  original  stock.  The 
term  pedigree  does  not  necessarily  imply  that  there  is  anything  more  than 
selection  on  the  lines  above ; such  selection  is  pedigree  on  the  closest  lines, 
as  in  cereals  there  is  practically  no  chance  of  fertilisation  occurring  from 
outside,  for  the  male  and  female  organs  are  produced  within  closely  sealed 
glumes,  and  fertilisation  takes  place  whilst  these  are  sealed  and  free  from 
outside  influences,  in  fact  there  is  the  closest  in-breeding.  Were  outside 
fertilisation  to  take  place,  uniformity  would  not  be  secured  were  more  than 
one  grain  taken  at  first  as  a stock  to  work  upon,  and  selection  would  have  to 
follow.  Selection  to  ensure  improvement  in  the  root  crops  does  not  deal  with 
the  seed  beyond  that  of  securing  good  germination  and  purity.  In  this  case 
it  is  the  bulb  or  leaf  growth  that  has  to  be  considered.  The  root  crop 
implies  not  merely  those  plants  with  a bulb  or  fleshy  growth  at  the  base, 
but  those,  like  cabbages,  rape,  and  the  kales,  grown  for  the  heart  or  foliage. 
These  undoubtedly  show  improvement  as  a result  of  selection,  and  to  some 
extent  by  cross-breeding  or  interbreeding.  Selection,  however  good  the 
breed,  is  very  important  with  this  type  of  plant,  because  the  uniformity  and 
constancy  apparent  in  the  seed  of  corn  crops,  and  in  the  seed  of  root  crops, 
are  not  to  be  relied  upon  in  the  portion  of  the  plants  grown  to  supply  food 
for  live  stock : these  soon  show  variation,  and  frequently  a tendency  to 
revert  to  wild  types.  Selection,  therefore,  is  directed  to  those  parts  in 
which  the  value  lies  to  the  farmer,  and  this  has  to  be  done  when  the  plant 
has  made  full  growth.  In  the  bulbing  roots  features  indicating  coarse- 
ness, or  a tendency  to  break  away  from  the  desired  type,  or  to  revert  to 
the  wild  forms,  have  to  be  avoided ; and  those  plants  chosen  which  give  size 
with  neatness  and  an  absence  of  waste  parts.  As  a rule,  those  which  show 
coarse  necks  should  be  avoided,  as  they  are  relatively  not  far  removed  from 
wild  forms,  and  have  a tendency  to  deteriorate  rapidly.  Bulk,  however,  is 
not  the  only  consideration,  for  the  feeding  properties  have  an  important 
bearing  on  the  value  to  the  farmer,  and  though,  as  a rule,  well-shaped  roots 
will  give  better  analyses  than  ill-shaped  ones,  appearances  must  not  be 
wholly  relied  upon.  Considerations  of  earliness,  hardiness,  succulence, 
relative  proportion  of  top  to  bulb,  specific  gravity,  period  of  growth,  and 
season  of  maturing  have  to  be  regarded.  The  ordinary  course  is  to  select 
the  bulbs  or  hearts  whilst  in  the  field,  and  to  analyse  sections  gouged  out 
of  them  subsequently,  rejecting  those  which  do  not  meet  a certain  standard. 
The  selected  plants  are  then  planted  where  they  can  be  well  guarded,  and 
they  bear  seed  in  the  following  year. 
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The  growing,  harvesting,  and  threshing  of  farm  seeds,  apart  from  the 
cereals,  are  generally  done  by  farmers  who  grow  the  crops  at  their  own 
risk,  or  by  others  who  are  known  as  selected  growers  for  large  firms,  who 
receive  small  parcels  of  seed  and  by  the  nature  of  the  work  grow  a consider- 
able acreage  under  the  observation  and  regulation  of  the  firm  sending  the 
seed,  to  ensure  its  proper  management  to  secure  purity. 

It  has  to  be  borne  in  mind  that  the  crops  grown  as  root  crops  are 
biennials  ; consequently  the  plants  have  to  stand  over  a winter.  Practically 
the  whole  of  the  seed  sold  is  grown  from  plants  specially  sown  in  seed-beds 
and  transplanted  subsequently ; for  turnips  of  all  kinds  this  is  specially 
necessary,  because  if  a big  bulb  is  allowed  to  form,  it  becomes  pithy  and 
hollow,  very  liable  to  be  broken  by  storm  or  even  by  the  weight  of  the  seed. 
Bulbs  are  only  used  during  selection,  when  they  are  few  in  number 
and  when  each  plant  is  firmly  supported.  Another  reason,  but  of  less 
importance  than  that  of  breaking  down  before  the  seed  is  matured,  is  that 
it  is  more  expensive  to  grow  big  bulbs  than  small  plants.  The  seed-beds  for 
turnips  are  sown  in  the  second  week  in  August,  duplicate  beds  being 
generally  sown  a week  later  to  avoid  total  loss  by  “ fly.”  Plants  from 
seeds  sown  at  this  time,  especially  when  sown  thickly,  will  not  produce 
bulbs,  but  any  time  from  October  they  are  transplanted  on  to  clean,  well- 
manured  land,  being  at  that  time  small,  and  with  a root  no  thicker  than 
ordinary  whipcord ; yet  from  this  small  plant  there  will  be  as  much  growth 
as  from  the  biggest  bulb.  The  plants  are  set  from  10  to  12  inches  apart  on 
the  square,  and  are  kept  well  cleaned  and  cultivated  as  long  as  the  hoes  can 
be  worked.  All  the  cruciferous  crops  are  very  liable  to  injury  from  blossom 
insects  as  well  as  from  the  ordinary  insects  affecting  plants  of  that  order. 
The  most  common  is  the  Meligethes  mneus,  which  is  often  so  persistent  in 
its  attack  that  not  one-fourth  of  the  blossom  misses  being  destroyed  by  it. 
As  a means  of  avoiding  this,  it  is  a not  uncommon  practice  to  cut  back  the 
branches  quite  hard  when  there  is  a bad  attack,  so  that  there  may  be  a new 
growth  which  may  blossom  when  the  conditions  are  less  favourable  to  the 
insect ; in  fact  this  cutting  back  is  sometimes  persisted  in  two  or  three  times, 
and  may  ultimately  ensure  a full  crop,  though  in  some  seasons  even  this 
severe  treatment  may  fail  in  its  object.  Some  growers  always  cut  back 
when  the  plants  are  thin  and  branch  little,  so  as  to  secure  a sturdy  plant. 
With  this  exception,  nothing  is  done  to  the  crop  until  it  is  harvested.  The 
white  turnip  is  first  to  ripen  in  July,  closely  followed  by  the  hybrid  variety  ; 
the  swede  is  generally  from  ten  days  to  a fortnight  later.  Kohl-rabi, 
thousand-headed  kale,  and  cabbage  follow  very  soon  after  the  swede. 
Mangel  does  not  become  fit  for  cutting  until  September  or  even  October. 

Turnips  and  swedes  are  grown  from  young  plants  transplanted  from 
seed-beds  sown  in  the  second  week  in  August.  Cabbages  are  grown  from 
plants  sown  slightly  earlier,  so  that  they  may  form  a heart  before  winter, 
but  the  heart  must  be  very  small,  in  fact  quite  loose,  “just  turned  in,”  or 
there  is  likelihood  of  their  being  frosted  and  killed.  It  has  to  be  borne  in 
mind  that  cruciferous  seeds  are  grown  in  districts  giving  a large  amount 
of  sunshine,  to  ensure  thorough  ripening  and  a high  germinating  power 
and  percentage ; for  this  reason  Beds,  Kent,  and  parts  of  Lincolnshire 
and  Essex  are  specially  devoted  to  the  purpose  ; but  these  districts  are 
also  subject  to  great  cold  in  winter  {see  Climate).  Mangels  are  grown 
from  seed  sown  in  July,  and  are  transplanted  about  2 feet  apart  on  the 
square.  Kohl-rabi  seed  is  sown  so  as  to  form  very  small  bulbs ; the  hardy 
varieties  generally  withstand  frost,  but  the  small-topped  varieties  are  liable 
to  be  injured  by  comparatively  slight  frosts  unless  they  are  in  an  actively 
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growing  condition  and  immature  when  frost  sets  in.  Thousand-headed 
kale  must  be  sown  sufficiently  early  to  ensure  its  sprouting  with  the 
“thousand  head”  from  early  in  spring.  Thousand-head  is  the  most 
uncertain  of  the  cruciferous  crops  to  run  to  seed.  Sometimes  very  heavy, 
big  grown  crops  will  not  burst  into  flower  evenly,  consequently  it  is 
advisable  to  leave  for  seed  such  as  is  sown  in  April  or  May  and  has  stood 
a winter;  though  there  are  occasions  when,  presumably  from  climatic 
conditions,  plants  sown  later  will  seed  satisfactorily.  Plants  may  be  set 

2 feet  or  2 feet  6 inches  apart  on  the  square,  certainly  not  less,  as  great 
bulk  is  grown. 

Harvesting  the  seed  of  cruciferous  crops  commences  by  cutting  when 
the  pods  are  turning  yellow  and  the  seed  has  lost  its  greenness.  If  cut 
earlier  the  seed  does  not  ripen  properly,  and  if  left  until  quite  ripe  it  threshes 
out  during  the  operation  of  cutting.  A crop  of  seeds  forms  a dense  mass 

3 or  4 feet,  and  sometimes  more,  high,  and  the  lateral  branches  inter- 
mingle so  much  that  a strong  effort  is  required  to  disentangle  them. 
The  ease  with  which  ripe  seed  falls  out  on  a dry  day  is  extraordinary,  a 
pigeon  (and  the  little  brown  dove  as  well  as  the  wood  pigeon  cause  great 
destruction  to  this  crop)  settling  on  a sheaf  when  the  sun  is  out  will  thresh 
out  a very  considerable  portion  of  the  seed,  and  small  birds  such  as  linnets 
knock  out  no  small  quantity  each  time  they  hop  on  it.  Careful  handling 
must  therefore  be  insisted  upon.  Turnip  seed  threshes  out  most  easily, 
whilst  kale  and  cabbage  suffer  least.  The  crop  when  cut,  usually  by  a 
short  fagging  hook  or  swop,  is  laid  into  sheaves,  which  are  rarely  tied  up, 
but  left  loose  on  the  ground  so  that  all  parts  may  be  equally  affected  by  sun 
and  wind  to  ensure  even  ripening ; these  are  turned  as  is  deemed  necessary, 
but  when  the  seed  is  ripe  only  when  dull  from  dew  or  other  form  of 
moisture;  even  in  good  weather  the  seed  is  rarely  dry  enough  to  thresh 
and  store  within  a week,  and  the  seed  thus  lies  at  risk  for  a long  period, 
sometimes  two  or  three  weeks.  Unripened  seed  is  very  liable  to  heat  and 
spoil  after  being  threshed,  while  in  dull  weather  the  seed  feeds  from  the 
haulm,  and  the  weight  is  considerably  augmented. 

Threshing  is  generally  performed  in  the  field  upon  large  cloths  con- 
veniently placed.  It  is  not  usual  to  stack  the  sheaves,  as  the  waste  in 
stacking  is  always  great.  Although  the  seed  falls  out  so  readily  when 
ripe  and  dry  from  sun,  the  pods  are  very  susceptible  to  moisture,  and 
after  a night’s  exposure  to  dew,  or  even  absence  of  sun,  a portion  of  the 
less  ripe  seed  may  be  very  difficult  to  thresh  out ; while  in  any  but  the 
driest  weather  the  effect  of  evening  moisture  is  recognised  by  the  men 
threshing  before  the  hand  can  detect  it,  or  it  is  shown  on  the  shoes  of  the 
men  working  in  the  field.  Threshing  can  rarely  be  done  even  in  the  dry 
hot  districts  selected  for  seed  growing  before  8 a.m.,  and  ceases  when  the 
dew  falls.  It  is  necessary,  therefore,  for  work  to  be  done  expeditiously,  and 
as  carried  out  by  experienced  growers  on  a large  scale,  there  is  no  work  on 
the  farm  done  with  better  organisation  or  speed.  The  threshing  cloth, 
consisting  of  two  cloths  of  12  yards  by  10  yards,  are  carefully  and  closely 
stitched  together,  and,  after  a piece  of  ground  has  been  made  clear  of 
stumps  and  inequalities,  is  tightly  stretched  and  secured  by  iron  pegs. 
A working  set  for  this  would  be  two  sets  of  loaders  in  the  field,  each  with 
two  pitchers  and  a lad  to  load  or  rather  steady  the  load,  which  is  not  made 
higher  than  the  men  can  pitch  clear  on  to  the  cart.  Specially  long,  broad, 
low  carts,  with  hinged  sides  to  facilitate  unloading,  are  commonly  used  by 
those  who  make  seed  growing  a yearly  practice.  The  loads  are  taken  on 
to  the  cloth  and  an  unloader  throws  down  the  load,  and  two  men  make  this 
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into  a broad  wad  reaching  nearly  the  length  of  the  cloth ; and  two  heavy  iron 
rollers  are  then  driven  up  and  down  over  the  wad ; the  wad  is  then  turned 
and  rolled,  and  again  turned  and  rolled,  until  it  has  gone  from  one  side  of 
the  cloth  to  another,  the  number  of  rollings  being  controlled  by  the  ease 
with  which  the  seed  comes  out.  In  all  five  to  seven  men  are  employed 
in  working  the  wads,  which  come  in  close  succession  behind  one  another. 
The  threshed  haulm  is  stacked  or  carted  away  to  form  rick  bottoms  for 
the  corn  harvest.  Three  men  are  employed  in  raking  off  the  pods,  and 
another  in  sweeping  the  seed  into  a heap.  Others,  some  five  or  six,  are 
required  to  pass  the  seed  over  a coarse  riddle  6 feet  in  length  and  3 feet 
6 inches  in  width,  to  take  off  the  coarse  pieces,  and  to  pass  it  through  a 
winnower  to  make  a fairly  roughly  cleaned  sample,  which  is  then  sacked 
up.  About  130  bushels  may  thus  be  threshed  under  fairly  favourable  con- 
ditions in  a day,  employing  some  twenty-five  hands.  To  do  this  men  must 
work  with  a will,  and  experience  generally  goes  to  show  that  the  men  recognise 
the  necessity  of  utilising  good  weather  to  the  best,  and  put  forth  their  best 
energies,  even  though  at  other  times  they  may  not  be  speedy  in  their 
actions.  Cabbage,  kohl-rabi,  the  kales,  and  other  cruciferous  crops  are 
treated  in  the  manner  described. 

Mangel  seed  is  cut  when  the  plant  has  assumed  a brown  shade.  The 
plant  does  not  die  down  like  the  cruciferous  plants.  The  cutting  is  done 
by  a fagging  hook,  and  the  sheaves  are  tied  and  stooked  or  shocked  like 
wheat  sheaves.  After  standing  long  enough  to  be  stacked  with  safety, 
the  crop  is  put  into  long  narrow  stacks  and  thatched  down,  and  subse- 
quently the  seed  is  threshed  out  by  the  ordinary  threshing  machine  or 
by  flail. 

Carrot  seed  is  also  grown  from  plants  transplanted  from  the  August- 
sown  seed-bed,  and  only  finely  threaded  roots  should  be  planted,  because 
the  carrot  is  very  susceptible  to  frost  when  it  is  in  a thick,  fleshy  condition. 
The  harvesting  is  very  similar  to  that  for  the  crops  described. 

Clover  seed  is  extensively  grown  in  some  districts,  and  these  districts 
vary  greatly  climatically ; some  of  the  best  seed  being  grown  in  the  com- 
paratively moist  climate  of  Wales,  whilst  the  greater  part  is  grown  in  the 
eastern  and  south-eastern  counties  of  England,  where  the  summer  climate 
is  hot  and  dry.  Clover  seed  is  largely  grown  in  the  latter  districts,  because 
the  ripe  grasses  do  not  remain  vigorous  after  the  first  year  as  they  do  in 
the  moister  parts  of  the  country,  consequently  it  is  customary  to  grow  a 
considerable  area  without  grass  admixture.  The  most  important  clovers 
are  the  red,  white,  and  alsyke : the  first  is  a double  cut  crop,  and  the  two 
latter  are  regarded  as  single  cut  crops,  that  is,  the  aftermath  is  compara- 
tively insignificant.  The  red  clover  is  grown  either  as  maiden  seed,  that 
is  the  first  cutting,  or  as  a second  crop,  which  is  an  autumn  crop  of  seed 
which  has  grown  after  the  first  crop  made  into  hay  or  fed  off  by  sheep 
has  been  taken.  Skill  is  required  to  know  when  the  crop  is  fit  to  cut,  as 
it  is  not  always  desirable  to  wait  until  the  whole  of  the  seed  is  ripe.  The 
seed  does  not  all  ripen  at  once ; the  seed  at  the  base  of  the  heads  ripens 
first,  and  at  the  top  latest.  There  may  be  a good  setting  time  or  a bad 
setting  time  during  one  or  more  of  the  three  periods  that  seed-growers 
generally  recognise,  and  the  endeavour  is  to  cut  it  at  such  a time  as,  at 
least,  two  of  the  periods  may  be  included ; sometimes  in  favourable  times 
all  three  may  be.  Another  point  to  regard  is  whether  the  clover  blossom 
weevil  has  affected  one  period  unduly,  for  it  is  not  rare  for  a period  to  be 
entirely  ruined  by  it.  Another  feature  to  be  observed  is  which  periods  will 
include  the  best  coloured  seed — the  most  purple.  At  any  rate  the  seed 
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should  not  be  left  so  long  that  it  sheds  during  cutting ; the  crop  may  be 
cut  by  the  mowing  machine,  but  good  scythe  work  is  better,  as  all  the 
heads  then  lie  in  one  direction,  and  it  is  easier  to  control  the  drying  in 
showery  weather  when  the  seed  would  grow,  when  the  heads  were  left  unduly 
long  in  contact  with  the  soil  or  wrapped  thickly  in  a wad.  Clover  seed  very 
readily  knocks  out,  consequently  the  handling  must  be  gentle,  and  as 
far  as  possible  the  crop  should  not  be  stabbed  by  a fork,  but  the  fork  be 
inserted  below  the  wads  or  cocks,  particularly  in  dry  weather.  The  best 
method  is  to  get  the  swath  into  small  cocks  as  soon  as  possible,  and  move 
and  turn  these  gently  with  a peeking  or  caving  fork ; as  the  crop  becomes 
drier,  two  of  these  should  be  placed  into  one ; and  two  of  these  again  into 
a larger,  until  they  are  large  enough  to  be  carted.  The  rough  sticking  into 
to  which  hay  is  subjected  when  it  is  pitched  would  thresh  out  a large 
portion  of  the  seed,  consequently  the  cocks  should  not  be  made  too  large. 
In  loading,  the  sides  of  the  load  should  gradually  narrow  inwards,  so  that 
what  seed  is  knocked  out  in  loading  may  fall  into  the  bottom  of  the  cart 
or  waggon.  If  the  cart  or  waggon  is  not  quite  seed-tight,  it  should  be  made 
so  by  sacking,  as  a large  portion  of  the  seed  frequently  falls  through  to  it. 
It  is  very  rare  that  seed  is  fit  to  thresh  from  the  field,  so  stacking  is 
necessary. 

White  clover  seed  is  difficult  to  collect,  because  of  the  shortness  of  the 
haulm.  As  a matter  of  fact  there  is  rarely  any  other  growth  but  the 
flower-stalk,  as  the  white  clover  has  a creeping  growth  and  the  flower 
grows  directly  upwards.  Crops  which  would  give  a highly  profitable 
return  in  seed  are  frequently  allowed  to  waste  because  it  is  impossible  to 
mow  and  collect  them ; even  when  they  are  long  enough,  the  heads  should 
be  raked  into  small  heaps  at  once,  unless  the  sun  is  very  hot.  White 
clover  must  be  dead  ripe  to  be  of  value,  and  as  it  sheds  so  quickly  and 
with  such  slight  provocation,  it  is  often  necessary  to  handle  it  only  at 
night  whilst  the  dew  is  on  it.  Daisy  rakes  are  necessary  to  collect  the 
short  heads  after  cutting ; and  frequently  the  crop  is  wholly  harvested  by 
them.  Occasionally  large  sums  have  been  made  by  having  the  whole  crop 
hand-picked  by  women  and  children,  when  it  has  been  too  short  to  be 
collected  in  any  other  way. 

Alsyke  is  the  easiest  of  the  clovers  to  harvest,  as  it  grows  to  a good 
length,  and  the  drying  is  facilitated  by  the  branching  habit,  which  tends 
to  allow  the  wind  to  draw  through  the  cocks  more  easily.  The  same  care 
as  is  necessary  with  other  clovers  to  prevent  loss  of  seed  when  handling  has 
to  be  exercised  when  harvesting  alsyke. 


Sheds. — Bee  Hay  and  Sheaf  Sheds. 


Sheep-pox. — Bee  Variola. 


Shet.la.nd  Cattle. — The  Shetland  Islands — a group  comprising 
about  100  islands — lie  at  a distance  of  92  nautical  miles  north-east  from 
the  mainland  of  Scotland.  The  largest,  which  is  called  “Mainland,”  is 
54  miles  in  length  and  21  miles  at  its  greatest  breadth.  The  character  of 
the  country  is  hilly,  but  the  hills  do  not  attain  any  great  elevation,  the 
highest  being  Koeness  Hill — 1486  feet.  The  Shetland  cattle  are  natives  of 
these  islands,  and  in  many  histories  of  the  breeds  of  cattle  they  are 
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described  as  a mixed  breed ; but  to  any  one  who  knows  them  intimately,  and 
has  taken  the  trouble  to  study  their  characteristics,  it  will  be  found  that 
they  are  a particular  type,  just  as  the  Shetland  ponies  and  Shetland  sheep 
are  a breed  peculiar  to  these  islands.  Unlike  the  breeds  of  cattle  in  the 
Orkneys  and  Western  Hebrides,  which  are  in  closer  touch  with  the 
mainland  of  Scotland,  the  Shetland  cattle  have  in  early  days  been  entirely 
cut  off  from  an  admixture  of  the  mainland  breeds  of  cattle. 

They  are  peculiarly  adapted  to  the  condition  of  the  islands,  more 
especially  in  its  earlier  history,  as  they  are  able  to  live  and  thrive  on  very 
inferior  pasture,  and  to  stand  the  rigour  of  a pretty  severe  climate. 
Shetland  cows  will  thrive  and  yield  a considerable  quantity  of  rich  milk  on 
food  on  which  a larger  breed  would  scarcely  exist,  and  would  certainly  give 
no  return  of  milk.  These  cows  in  some  respects  resemble  the  Channel 
Islands  and  Ayrshire  cattle,  but  they  are  smaller  than  either  of  them,  and 
when  properly  developed  are  very  pretty  in  appearance.  They  have  nicely 
formed  heads,  prominent  eyes,  long  thin  necks,  wedge-like  fore-quarters, 
short  backs,  and  broad,  strong  loins.  When  fattened,  the  cows  and  heifers 
weigh  from  3 to  5 cwt.  of  dressed  meat,  and  full-grown  bullocks  from 
1 to  2 cwt.  more.  The  flesh  is  particularly  flne  in  quality,  and  much  more 
tender  and  palatable  in  flavour  than  that  of  the  ordinary  cattle  of 
commerce.  Shetland  cattle  are  to  be  found  of  all  colours;  in  many 
instances,  fawn  or  dun  coloured,  like  the  cattle  of  the  Swiss  mountains; 
black  and  white  spotted,  which  is  probably  the  prevailing  colour ; and  pure 
black  and  white ; while  many  of  them  are  white  with  i)lue  or  black  coloured 
necks  and  ears.  Their  skin,  like  many  of  the  Channel  Island  breeds,  is 
yellow  in  colour,  and  their  milk,  as  already  stated,  is  very  rich  in 
butter  fat. 

They  are  mostly  bred  by  small  crofters  and  small  holders  in  the  islands, 
and  are  usually  sold  by  them  to  graziers  at  two  to  three  years  old.  Up  to 
that  time,  they  are  run  on  the  scathold  or  hill-grazing  in  the  summer  and 
winter;  during  the  latter  season  they  are  housed  at  night,  and  get  a 
handful  of  straw  in  the  stall.  The  sales  take  place  in  May,  and  the  cattle 
are  so  lean  at  that  time  that  people  who  did  not  know  about  them  would 
be  afraid  to  buy  them  in  their  emaciated  condition.  They,  however, 
respond  so  quickly  to  kindly  treatment,  that  put  on  good  grass  by  the 
end  of  May,  they  will  go  away  in  October  or  November  perfectly  fat,  at 
the  weights  stated  above.  The  heifers  are  put  to  the  bull  when  they  are 
two  and  a half  to  three  and  a half  years  old.  There  are  a large  number  of 
what  are  known  in  the  island  as  “Farrow”  cows  sold  at  the  May  sales. 
These  are  usually  old  cows  which  are  bought  by  graziers  and  fattened  on 
the  grass.  They  are  either  killed  in  the  autumn  for  home  consumption,  or 
exported  to  Aberdeen  and  Edinburgh.  These  cows  are  what  are  usually 
termed  “ Shetland  Marts,”  and  in  former  years,  when  there  were  no 
butchers’  shops  in  the  islands,  nearly  every  household  killed  a cow  of  this 
kind  for  their  own  use  in  the  autumn  or  early  winter.  Notwithstanding 
their  age,  they  thrive  remarkably  well,  and  are  quite  fat  by  the  end  of  the 
summer  if  they  have  been  put  on  anything  like  good  grass.  To  show  how 
rich  their  milk  is,  and  how  well  they  thrive,  I may  mention  an  experiment 
which  Lord  Londonderry  tried  some  years  ago.  Polled  Angus,  Galloways, 
Highlanders,  and  Shetland  heifers  were  crossed  with  a shorthorn  bull,  and 
allowed  to  suckle  their  calves,  and  the  produce  sold  at  one  year  old,  when 
it  was  found  that  the  cross  Shetlanders  had  produced  the  most  valuable 
animals  of  the  lot. 

During  the  last  twenty  years,  more  frequent  communications  with  the 
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mainland,  and  the  desire  to  increase  the  size  of  the  cattle,  have  led  to  the 
importation  into  the  islands  of  a number  of  shorthorns  and  polled  Angus 
bulls,  and  these  have  been  mated  with  the  native  cattle.  It  has  certainly 
increased  their  size,  and  at  the  present  time  there  are  a great  many  more 
crosses  in  the  islands  than  used  to  be.  The  late  Dr,  Hamilton,  Bressay, 
crossed  the  native  cows  with  an  Ayrshire  bull,  with  the  result  that  the 
crosses  gave  a larger  quantity  of  milk  than  the  native  breed.  They  also 
inherited  the  richness  of  the  Shetland  milk,  so  that  these  crosses  were  very 
valuable  as  dairy  cattle ; but  notwithstanding  the  advantages  of  size  and 
the  increased  produce  of  milk,  it  seems  a great  pity  that  these  native  cattle 
were  not  kept  pure  and  improved  as  a distinct  breed,  as  they  would 
certainly  have  become  very  valuable  as  dairy  and  meat-producing  animals. 
Their  milk  would  have  been  very  much  prized,  just  as  is  the  milk  of  Kerry 
cows,  and  their  beef  would  certainly  have  been  worth  a good  deal  more 

per  cwt.  than  ordinary  beef.  These  cattle  are  a distinct  type,  and  would 

have  responded  to  selection  as  readily  as  did  the  Shetland  ponies  when 

they  were  taken  in  hand  over  thirty  years  ago  by  the  late  Lord 

Londonderry. 

It  is  not  yet  too  late  for  any  one  who  has  an  interest  in  breeding  a 
unique  class  of  cattle  to  take  this  matter  up,  and  do  a great  service  to  the 
Shetland  Islands  and  to  the  consumers  of  da,iry  produce  and  beef  through- 
out the  country. 


Shetlanci  Ponies- — See  Highland  Ponies. 


Shetland  Sheep. — Like  the  ponies  and  cattle,  these  sheep  are 
peculiar  to  the  Shetland  Islands.  They  are  to  be  found  of  all  colours — 
piebald,  white,  black,  moorat,  and  sheila ; the  moorat  is  a rich  brown  colour, 
and  what  is  known  as  sheila  is  a sort  of  mixed  grey  colour.  The  sheep 
are  as  active  and  nimble  as  goats,  and  no  precipice  is  too  dangerous  for 
them  to  scale.  Like  the  cattle  and  the  ponies,  they  find  a livelihood  where 
ordinary  sheep  would  starve.  In  the  summer  they  find  food  for  themselves 
on  the  scathold  and  the  green  headlands,  and  they  will  fatten  and  nurse 
their  lambs  on  pasture  on  which  ordinary  sheep  would  scarcely  make  a 
living.  In  the  winter  they  feed  on  the  scathold  and  the  crofts — the  latter 
are  thrown  open  to  them  at  that  season — ^^and  what  they  lack  of  sustenance 
from  these  sources  they  get  from  seaweed.  Although  the  tide  varies  from 
day  to  day,  they  can  be  seen  coming  from  miles  inland  to  the  seashore, 
as  soon  as  the  tide  has  gone  sufficiently  back  to  enable  them  to  get  access 
to  the  beach  and  the  rocks.  The  Shetland  crofter  has  a legend  that  there 
is  some  small  animal  in  their  hoof  that  tickles  them  at  the  right  time 
day  by  day  to  make  this  journey.  However  that  may  be,  it  is  a fact  that 
they  judge  correctly  and  make  the  journey  at  the  right  time,  notwith- 
standing the  great  difference  in  the  tide  week  in  and  week  out. 

What  is  probably  their  most  valuable  characteristic  is  the  fineness  of 
their  wool.  It  is  as  soft  as  down,  and  there  is  no  kind  of  wool,  not  even 
merino,  that  can  equal  it  for  hosiery;  the  weight  of  the  fleece  is  from 
IJ  to  5 lb.  The  finest  of  Shetland  hosiery  can  only  be  made  from  the 
wool  of  pure  Shetland  sheep ; so  fine  is  this  hosiery  that  a large  shawl  can 
be  drawn  through  a lady’s  finger-ring.  The  wool  is  equally  suitable  for 
Shetland  “ haps  ” and  thick  shawls,  which  are  so  comfortable  and  cosy  to 
wear,  and  which  resist  the  Shetland  breezes  better  than  anything  else. 
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Erom  the  natural  wool,  the  Shetlanders  make  many  different  shades  and 
colours  for  these  latter  purposes.  One  can  have  what  the  Americans  call 
“ a solid  colour,”  that  is,  all  one  colour,  or  one  can  have  infinite  varieties 
of  white,  black,  moorat,  sheila,  piebald,  and  mixed  coloured  fleeces.  They 
blend  nicely  together,  and  enhance  the  appearance  of  these  valuable 
articles  of  hosiery  which  are  peculiar  to  the  Shetland  Islands.  Unfortun- 
ately, pure  Shetland  sheep  have  given  way  in  many  instances  to  larger 
breeds  with  coarser  fleeces  and  coarser  carcasses.  The  mutton  of  the 
Shetland  sheep  is  more  like  the  flesh  of  the  flnest  game  fowls  than  the 
mutton  of  Scotch  or  English  breeds,  and  the  carcass  when  dressed  weighs 
from  32  to  50  lb.  The  breed  would  amply  repay  the  trouble  of  selection 
and  improvement.  The  hosiery  markets  are  often  flooded  with  imitation 
Shetland  goods  which  cannot  be  compared  to  the  real  article,  and  if  the 
sheep  were  preserved  and  kept  pure,  it  is  certain  that  the  public  would 
appreciate  articles  of  clothing  made  from  their  wool  so  much,  that  the 
breed  would  become  worth  caring  for  from  a financial  point  of  view,  as 
well  as  from  their  interesting  history  and  hardy  habits.  They  are,  of 
course,  a breed  that  are  not  easily  managed.  They  have  to  be  treated 
very  much  like  wild  animals.  For  example,  they  cause  a deal  of  grief 
and  heart-breaking  to  an  ordinary  shepherd,  because  at  the  sight  of  a dog 
or  an  attempt  at  control  by  the  shepherd  and  his  dog,  instead  of  running 
together  as  sheep  usually  do,  the  Shetland  sheep  break  off  singly  in  all 
directions,  and  the  very  best  collie  is  completely  puzzled  and  put  out  by 
their  movements.  It  is  an  interesting  sight  to  see  the  sheep  “ caaed  ” to 
the  “ crue  ” ; young  and  old,  male  and  female,  take  part  in  it,  and  the 
excitement  is  very  great.  Shawls  and  jackets  are  thrown  off  and  waved 
in  the  air,  and  it  is  like  the  “ caaing  ” of  whales  in  the  voes  carried  on  with 
the  utmost  energy,  and  yet  many  of  the  clever  little  sheep  escape  in  spite 
of  the  efforts  of  the  people  and  their  dogs. 

Shetland  sheep  are  not  usually  clipped  as  ordinary  sheep  are.  Their 
wool  is  so  fine  and  tender  in  its  growth,  and  the  sheep  are  generally  so 
lean  in  the  spring,  that  when  the  new  wool  begins  to  grow  it  has  a very 
slender  hold  on  the  old  fleece,  and  the  sheep,  instead  of  being  clipped,  are, 
as  the  Shetland  folks  call  it,  “rooed.”  This  simply  means  that  the  old 
fleece  is  rolled  or  plucked  off.  People  who  are  ignorant  of  the  characteristics 
of  the  Shetland  sheep  and  its  fleece  think  this  is  a cruel  process,  but  there 
is  really  no  cruelty  in  the  matter.  As  explained  above,  the  tendrils  of 
young  wool  are  so  weak  and  tender  and  have  so  little  hold  of  the  old  wool, 
that  the  wool  rolls  off  the  animal  with  a very  light  easy  touch,  and  there 
is  no  harm  done  either  to  the  sheep  or  to  the  wool. 

They  are  also  a prolific  breed,  and  with  good  pasture  bring  forth  a 
large  crop  of  lambs.  Unlike  the  native  South  African  sheep,  which  have 
a large,  heavy  tail,  the  Shetland  sheep  have  a very  small,  pointed  tail 
resembling  the  tail  of  a roe-deer,  and,  unlike  the  tail  of  ordinary  hijl  sheep 
of  blackfaced  or  Cheviot  breeds,  it  requires  no  docking  or  trimming. 


Shire  Horses. — The  Shire  horse  is  the  old  English  cart  horse,  the 
horse  eulogised  by  Arthur  Young  and  many  other  eminent  writers  as  the 
ideal  heavy  horse.  For  at  any  rate  a couple  of  thousand  years  the  breed 
has  been  known  in  England,  though  the  name  of  Shire  was,  so  far  as  can 
be  gathered,  not  introduced  till  the  reign  of  Henry  viii.  It  has  been  held 
by  Sir  Walter  Grilbey,in  a very  ably  written  little  book  entitled  The  Ancient 
War  Horse,  that  the  Shire  horse  is  a lineal  descendant  of  the  Great  Horse 
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or  the  War  Horse  of  the  Middle  Ages,  and  he  traces  his  descent  from  the 
time  of  the  Eoman  Invasion  down  to  the  present  time.  Other  authorities 
claim  for  the  Cleveland  Bay  that  he  was  the  War  Horse  of  the  Middle  Ages, 
and  certainly  his  superior  activity  would  make  him  seem  better  fitted  to 
carry  even  a heavily  armed  warrior  in  a charge  than  his  weightier  contem- 
porary. Martin  Doyle  was  of  this  opinion,  and  it  has  also  been  held  by 
other  authorities. 

It  is  really  a matter  of  little  moment  whether  the  Cleveland  Bay  or  the 
Shire  was  the  old  war  horse.  It  is  within  the  bounds  of  possibility  that 
both  had  a common  origin  on  the  dam’s  side,  and  that  the  Barb  infusion 
of  blood,  to  which  allusion  has  already  been  made  in  the  article  on  Cleve- 
land Bays,  might  have  been  too  local  for  their  descendants  to  be  largely 
used  as  war  horses,  for  which  there  was  necessarily  an  ever-increasing 
demand.  There  are  other  facts  which  lend  colour  to  the  theory  that  the 
Shire  horse  may  have  been  the  Great  Horse  of  the  Middle  Ages.  The 
first  of  these  is  that,  for  a couple  of  centuries,  the  sculptor  who  was  respon- 
sible for  the  equestrian  statue  of  William  iii.  in  Dublin  has  been  held  up 
to  derision  for  the  kind  of  horse  on  which  he  placed  the  victor  of  the 
Boyne.  But  Lord  Powerscourt  pointed  out  that  the  King  is  mounted  on 
a typical  Dutch  horse,  or  Great  Horse,  the  connection  between  the  two 
being  of  the  closest,  as  we  shall  see  presently.  The  second  fact  is  of  a much 
later  date.  When  the  Eglinton  tournament  was  fixed,  amongst  the  many 
“rehearsals”  was  one  in  which  Sir  John  Campbell  of  Saddell  took  a not 
very  enviable  part.  Dressed  in  complete  armour,  he  stood  the  charge  or 
rather  endeavoured  to  stand  the  charge,  of  a gentleman  mounted  on  a 
good  well-bred  hunter.  The  result  was  that  he  got  such  a fall  as  incapa- 
citated him  from  taking  any  active  part  in  the  subsequent  procedings; 
and  this  when  only  one  horse  had  an  active  part  in  the  shock  of  battle. 
If  both  horses  had  been  galloping  their  hardest  at  the  moment  of  impact 
the  result  would  have  been  terrible.  This  shows  very  clearly  that  the 
Great  Horse  which  carried  knights  in  tournaments,  and  knights  and 
men-at-arms  in  the  battlefield,  in  the  Middle  Ages,  must  not  only 
have  been  pretty  heavy  to  enable  them  to  carry  their  own  “furniture” 
and  their  mailed  riders,  but  must  have  been  “troubled  with  the  slows” 
also,  or  no  one  would  have  survived  a tournament. 

It  is  a well-known  fact  that  oxen  and  not  horses  were  principally  used 
in  agriculture,  and  this  is  practically  evidence  that  the  ancestor  of  the 
modern  Shire  horse,  a weighty  animal,  though  not  necessarily  so  weighty 
as  the  horse  of  the  present  day,  was  used  in  war. 

It  would,  however,  not  be  safe  to  say  that  the  Great  Horse  was  the  only 
distinct  breed  in  England  in  early  times.  The  Cleveland  Bay,  as  we  have 
seen,  may  have  had  the  same  origin,  but  there  is  reason  to  think  that  there 
was  a lighter  and  more  active  breed  than  either,  though  perhaps  it  is 
difficult  to  prove  it,  except  inferentially.  However,  be  that  as  it  may,  the 
antiquity  of  the  Shire  horse  is  thoroughly  established,  and  there  is  every 
reason  to  believe  that  something  very  similar  to  the  Shire  horse  was  found 
in  England  at  the  time  of  the  Eoman  Invasion. 

Quitting  tradition  and  conjecture,  we  come  to  the  fact  that  cart  horses 
are  mentioned  by  one  William  Stephanides,  a Canterbury  monk,  who, 
writing  in  1154,  the  year  of  Henry  ii.’s  accession  to  the  throne,  says  of 
Smithfield : “ There  are  to  be  found  here  maneged  or  War  Horses  (Dex- 
trarii)  of  elegant  shape,  full  of  fire  and  giving  every  proof  of  a generous 
and  noble  temper ; likewise  Cart  Horses,  fit  for  the  Dray,  or  the  Plough, 
or  the  Chariot.”  Commenting  on  this  passage.  Sir  Walter  Gilbey  says : 
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“ At  this  time  it  would  appear  that  horses  were  beginning  to  replace  oxen 
to  some  extent,  and  at  all  events  for  farm  and  draught  work ; but  it  would 
not  be  safe  to  conclude  that  the  animals  ' fit  for  the  Dray,  or  the  Plough, 
or  the  Chariot’  were  of  the  Great  Horse  stamp;  probably  they  more 
nearly  resembled  the  inferior  animals  which  were  used  for  light  cavalry 
purposes.” 

Very  little  appears  to  have  been  known  about  William  Stephanides. 
He  seems  to  have  been  a close  observer,  and  it  is  quite  possible  that  he 
was  something  of  a judge  of  horses,  as  the  monks  were  undoubtedly  the 
agricultural  authorities  of  the  time.  Whether  Sir  Walter  Gilbey’s  surmise 
is  correct  may  be  open  to  doubt.  The  “ cart  horses  ” spoken  of  may  have 
been  of  the  same  origin,  even  of  the  same  breed  as  the  war  horses — 
probably  they  were.  It  is  also  possible  that  they  may  have  been  what  in 
this  day  we  would  call  “misfits,”  but  it  does  not  necessarily  follow  that 
they  were  light  cavalry  horses.  Horses  of  the  breed  of  the  Great  Horse 
might  do  well  enough  for  a charge,  but  they  would  be  too  slow  for  light 
cavalry  work.  The  question,  however,  is  unimportant,  though  the  quotation 
is  a very  interesting  one,  as  it  contains  the  earliest  mention  of  cart  horses, 
and  is  also  the  first  instance  of  breeds  of  horses  being  differentiated  by 
an  English  writer. 

It  was  in  the  reign  of  Henry’s  youngest  son,  John,  that  the  first 
systematic  attempt  was  made  to  improve  the  horse.  That  monarch 
brought  a hundred  stallions  from  Elanders,  Holland,  and  the  banks  of 
the  Elbe,  horses  of  great  weight  and  size,  and  these  crossed  with  the 
native  mares  in  the  midland  and  home  counties  were  undoubtedly  the 
precursors  of  the  famous  Shire  breed. 

The  breeding  of  horses  was  much  encouraged  by  the  Plantagnet  kings, 
and  laws  were  passed  relative  to  the  subject  by  Edward  iii.,  who,  we  are 
told,  established  Eoyal  studs  at  Guilford,  Odiham,  Woodstock,  and  Windsor. 
Horses  were  indeed  closely  looked  after  by  this  monarch,  and  his  Master 
of  the  Horse,  John  Brocaz,  had  no  very  light  duties  to  perform  with  so 
many  studs  under  his  charge. 

Horse  breeding  had  a sorry  time  during  the  Wars  of  the  Eoses,  when 
the  equine  mortality  must  have  been  heavy,  and  the  result  of  years  of 
civil  war  and  its  concomitant  waste  is  shown  in  the  legislation  of  King 
Henry  viii.,  who  was  quick  to  see  how  much  depended  on  our  horse  supply, 
and  to  devise  methods  for  making  good  the  deficiency. 

It  is  noteworthy  that  from  this  time  cart  horses  are  spoken  of  as  a 
separate  breed.  Holinshed,  Blundeville,  Markham,  the  Duke  of  New- 
castle, Blome,  and  other  writers  down  to  the  eighteenth  century  all  speak 
of  them  in  this  way.  Holinshed’s  remarks  are  worth  quoting,  both  as 
showing  how  much  customs  had  changed,  and  also  as  showing  what  manner 
of  horse  the  Shire  was  in  the  sixteenth  century. 

Says  he : “ The  cart  or  plough  horses  (for  we  use  them  indifferently) 
are  commonlie  so  strong  that  five  or  six  of  them  (at  most)  will  draw  three 
thousand  weight  of  the  greatest  tale  with  ease  for  a long  journeie — although 
it  be  not  a load  of  common  usage — which  onlie  consisted  of  two  thousand, 
or  fiftie  foot  of  timber,  fortie  bushels  of  white  salt,  or  six  and  thirtie  of 
baie,  or  five  quarters  of  wheat — experience  daily  teacheth,  and  [as]  I have 
elsewhere  remembered.  Such  as  are  kept  for  burden  will  carie  four 
hundredweight  commonlie,  without  any  hurt  or  hinderance.  This  further- 
more is  to  be  noted,  that  our  princes  and  nobilitie  have  their  carriages 
commonlie  made  by  Carts ; whereby  it  commeth  to  passe,  that  when  the 
Queenes  Majestie  dooth  remove  from  anie  one  place  to  another,  there  are 
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vsuallie  400  carewares  which  amount  to  the  summe  of  2400  horses, 
appointed  out  of  the  countries  adioining,  whereby  her  cariage  is  conveyed 
vnto  the  appointed  place.  Hereby,  also,  the  ancient  vse  of  somers  and 
sumpted  horses  is  in  a maner  utterlie  relinquished ; which  causes  the  trains 
of  our  princes  in  their  progresses  to  show  far  lesse  than  those  of  the  kings 
of  other  nations.” 

The  first  thing  which  strikes  the  reader  of  the  above  passage  is  the  load 
which  was  considered  a heavy  one  in  those  days  of  bad  roads,  or,  to  speak 
from  our  standpoint,  of  no  roads  at  all.  Five  horses,  we  are  told,  could 
comfortably  draw  1 ton  6 cwt.  3 qr.  a journey,  and  32  st.  was  considered 
a sufficient  weight  for  a pack  horse  to  carry.  That  five  quarters  of  wheat 
was  looked  upon  as  a fair  load  for  five  horses  shows  perhaps  more  clearly 
than  anything  else  what  was  the  state  of  the  roads.  Five  quarters  of 
wheat  weigh  a few  pounds  short  of  23  cwt.,  a weight  which  a very 
ordinary  horse  will  have  no  difficulty  in  moving.  Five  tons  is  a weight 
railway  horses  are  now  expected  to  move,  and  one  cannot  help  wondering 
how  much  of  the  superiority  of  moving  power  in  our  modern  draught 
horses  is  due  to  the  improved  state  of  the  roads,  and  how  much  is  due 
to  the  improvement  in  the  horses  themselves.  The  passage  also  shows 
how  the  English  then,  as  now,  were  pioneers  in  scientific  horse  breeding. 
Eef erring  to  the  burdens  of  pack  horses,  it  may  be  pointed  out  that  the 
“ four  hundredweight  ” which  they  “ caried  without  any  hurt  or  hinderance  ” 
was  about  the  weight  of  a big  man  fully  armed  in  mail.  The  eighteenth 
century  saw  vast  changes  in  military  equipment,  and  the  Shire  horse  was 
no  longer  adapted  for  the  military  service,  so  we  find  him  working  on  the 
farm,  in  the  streets  of  large  towns,  and  on  country  roads  carrying  goods 
from  one  place  to  another,  a rapidly  increasing  industry  owing  to  the 
altered  conditions  under  which  trade  was  carried  on.  It  was  not,  however, 
till  quite  the  latter  end  of  the  eighteenth  century  that  horses  began  to  be 
regularly  worked  on  farms,  and  in  some  outlying  districts  the  nineteenth 
century  was  well  advanced  before  oxen  were  done  away  with.  The  custom 
of  using  horses  was  undoubtedly  on  the  increase,  for  we  find  Marshall 
writing  somewhat  bitterly  against  it,  and  deprecating  the  use  of  the  Black 
Holderness  cart  horse,  as  he  called  him,  in  his  native  North  Eiding. 
This  Black  Holderness  cart  horse,  at  any  rate  in  his  later  development, 
had  neither  the  size  nor  weight  of  the  Shire,  but  had  less  feather  and 
was  more  active.  There  will  be  more  to  say  about  him  later. 

The  history  of  the  modern  Shire  horse  may  be  said  to  date  back  to  the 
middle  of  the  eighteenth  century,  and  old  records  dating  from  about  this 
period  have  been  preserved  of  horses  which  travelled  in  Nottinghamshire, 
Derbyshire,  Leicestershire,  Lincolnshire,  and  Staffordshire,  which  may  be 
said  practically  to  have  been  the  early  homes  of  the  breed.  The  Packington 
Blind  horse,  whose  name  occurs  in  some  very  old  pedigrees,  and  who 
seems  to  have  been  a great  horse  in  his  day,  flourished  about  the  middle  of 
the  century  under  notice,  as  did  Blaze,  183,  who  was  by  Oldacre’s  Mansetter, 
the  latter  probably  being  the  oldest  horse  of  the  breed  of  which  any  record 
exists. 

The  Packington  Blind  horse  seems  to  have  been  extensively  used,  and 
to  have  been  a good  sire,  for  he  left  several  stallions,  and  his  descendants  in 
direct  line  were  in  evidence  nearly  eighty  years  after  his  birth.  Several 
other  good  stallions  flourished  in  the  latter  part  of  the  eighteenth  century, 
and  there  was  in  the  year  1745  a somewhat  important  stud  near  Calwich, 
which  was  owned  by  a family  named  Gallemoor.  The  name  of  Gallemoor 
is  to  be  found  in  the  first  volume  of  the  Shire  Horse  Stud-Book  attached 
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to  many  Derbyshire  bred  horses,  and  it  is  said,  though  it  cannot  be  proved, 
that  the  Packington  Blind  horse  was  foaled  at  their  place,  Croxden  Abbey. 
It  is,  however,  likely  enough. 

Blaze,  of  whom  mention  has  already  been  made,  was  foaled  in  1770; 
Euler,  1905,  a Derbyshire  horse,  was  foaled  in  1773;  and  the  Leicester- 
shire horses  G,  890,  and  Bald  Horse,  93,  were  foaled  in  1775  and  1778 
respectively. 

It  is  interesting  to  note  that  though  horse  breeding  was  scarcely  con- 
ducted on  such  scientific  lines  a hundred  and  twenty  years  ago  as  it  is  now, 
still  breeders  were  both  enthusiastic  and  persevering,  and  the  quality  of  the 
stock  they  left  us  as  a foundation  for  modern  enterprise  shows  that  they 
were  pretty  successful  breeders.  And  they  had  their  reward  even  in  their 
own  day,  for  we  find  that  good  prices  were  paid  for  good  horses,  and  that 
a stallion  of  repute  could  command  a good  service  fee.  An  instance  of 
this  may  be  given  in  Honest  Tom,  1062,  who  was  foaled  at  Swarby  in 
Lincolnshire  a hundred  and  two  years  ago  (1908).  Like  many  other  great 
horses,  he  was  known  by  several  names  as  well  as  the  name  originally 
given  him,  and  by  which  he  is  handed  down  to  posterity.  Old  Tom,  Little 
David,  and  Old  David  are  amongst  his  aliases,  and  he  may  have  had  others. 
When  he  was  five  years  old  he  was  sold  for  300  guineas  to  a Mr.  Caswell, 
and  his  service  fee  was  3 guineas  per  mare. 

Before  leaving  this  early  history,  an  interesting  fact  has  some  bearing 
on  the  development  of  the  breed.  A Mr.  Wright  of  Tides  well,  Derbyshire, 
came  across  a horse  which  took  his  fancy  very  much.  The  horse  was  poor, 
he  had  a very  thick  leg,  and  he  was  owned  by  some  gipsies.  Mr.  Wright 
managed  to  secure  the  horse  for  a trilling  sum,  and  as  he  was  a veterinary 
surgeon  as  well  as  an  owner  of  horses,  he  patched  him  up  so  that  he  was 
enabled  to  travel.  How  great  an  influence  this  accident  had  upon  the 
breed  may  be  gathered  from  the  fact  that  this  horse,  John  Bull,  1169,  was 
a direct  ancestor  of  Eoyal  Albert,  1885,  who  was  the  sire  of  some  of  the 
best  mares  of  their  day,  mares  which  made  a strong  mark  on  the  breed. 
The  story  of  Mr.  Wright  and  his  purchase  of  John  Bull  will  doubtless  call 
to  the  minds  of  Yorkshire  Coach  Horse  breeders  a similar  incident  in  the 
purchase  of  Prince  of  Wales  by  Mr.  George  Burton  of  Thorpe,  Willoughby. 

In  pre-stud-book  days  there  was  a great  demand  for  Shire  mares,  and 
Lincolnshire  and  Derbyshire  were  well  drained  by  Scottish  breeders  and 
dealers,  who  were  eager  to  get  the  weighty  mares  of  the  English  Midlands 
to  improve  their  native  Clydesdale  breed.  Mr.  Lawrence  Drew  of 
Merryton,  Mr.  Llavid  Eiddell  of  Paisley,  and  other  well-known  buyers 
were  always  to  be  seen  at  the  principal  fairs,  and  they  were  always  to  be 
seen  buying  the  best.  Their  object  of  course  was  the  breeding  of  big, 
powerful  horses  for  street  work.  Previous,  however,  to  this  export  of  the 
Shire  horse  into  Scotland,  English  dealers  went  to  Eutherglen  fair,  where 
they  purchased  carting  fillies,  which  were  dispersed  in  Lancashire  and 
other  English  counties ; and  there  cannot  be  any  reasonable  doubt  that  the 
Clydesdale  and  the  Shire,  as  Mr.  W.  E.  Trotter  points  out,  are  practically 
of  the  same  breed.  At  any  rate,  the  same  means  have  been  taken  to 
improve  the  one  breed  as  to  improve  the  other,  and  as  Flemish  horses 
were  brought  into  England  by  King  John,  so  were  they  brought  into 
Scotland  by  the  fifth  Duke  of  Hamilton. 

This  matter,  though  not  of  much  importance  now,  was  at  one  time  the 
cause  of  considerable  controversy,  and  led  to  a somewhat  acrimonious  cor- 
respondence in  the  leading  agricultural  journals. 

The  Shire  Horse  Society,  or,  as  it  was  originally  called,  the  English 
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Cart  Horse  Society,  was  established  in  1878.  It  was  the  direct  result  of  a 
very  able  paper  read  by  Mr.  Frederic  Street  of  Somersham  before  the 
Farmers’  Club  in  March  of  that  year.  After  the  discussion  on  Mr.  Street’s 
paper,  which  advocated  the  formation  of  a Breed  Society  to  publislFa  Shire 
Horse  Stud-Book,  was  concluded,  a special  meeting  was  held  under  the 
presidency  of  Mr.  John  Brown,  the  chairman  of  the  Farmers’  Club,  when 
the  resolution,  “ That  it  is  desirable  to  form  an  Association  to  publish  a 
Stud-Book  of  Shire-bred  horses,”  was  proposed  by  Mr.  Street,  seconded 
by  Mr.  J.  K.  Fowler  of  Aylesbury,  and  passed  unanimously.  The  first 
president  was  the  Earl  of  Ellesmere  and  Mr.  G.  M.  Sexton,  of  the  firm  of 
Sexton  and  Grimwade,  was  the  first  secretary.  The  success  which  had 
attended  the  Clydesdale  Horse  Society  made  English  breeders  of  heavy 
horses  eager  to  join  a society  formed  on  similar  lines  and  having  a similar 
object.  The  time  too  was  propitious.  The  United  States  of  America  had 
recovered  from  the  disastrous  Civil  War,  the  country  westward  was  being 
rapidly  opened  out,  and  the  minds  of  American  agriculturists  turned  to 
“grading  up”  their  native  horses,  and  to  breeding  pedigree  stock  of 
their  own. 

Clydesdales  had  the  start,  for  American  purchasers  are  keen  on  stud- 
book records,  but  when  the  Shire  Stud-Book  was  published,  an  immense 
development  of  the  foreign  trade  in  Shire  horses  took  place,  especially  in 
America. 

In  1880  the  first  show  of  the  Shire  Horse  Society  was  held  at  the 
Eoyal  Agricultural  Hall,  Islington,  and  since  that  date  the  Society  has 
steadily  and  rapidly  increased  in  numbers  and  influence,  until  at  the 
present  time  (1908)  there  are  3531  members  and  275  subscribing 
societies. 

From  the  inauguration  of  the  London  Shire  Horse  Shows  a marked  and 
very  rapid  improvement  took  place  in  the  Shire  horse,  and  it  is  not  too 
much  to  say  that  no  breed  has  showed  so  much  improvement  in  the  time. 
Men  whose  memories  go  further  back  than  this  date  do  not  need  reminding 
of  the  many  faults  which  the  Shire  horse  of  that  day  possessed.  In 
conformation,  weight,  and  activity  there  was,  it  is  true,  but  little  fault 
to  find ; but  when  it  came  to  a question  of  feet  and  legs  there  was  great 
room  for  improvement.  Short,  upright  pasterns  were,  if  not  the  rule,  at 
any  rate  very  much  in  evidence,  and  the  natural  consequence,  sidebones, 
almost  unknown  amongst  Clydesdales,  were  found  every  day,  even  in 
show  horses,  and  the  rejection — sometimes  wholesale — at  shows  on  this 
account  was  the  occasion  of  considerable  heart-burning  at  times.  Then 
there  was  a tendency  to  thick,  fleshy  legs,  and  especially  amongst  stallions, 
grease  was  not  unknown  after  they  had  reached  a certain  age.  The  critics 
of  the  Shire  horse,  and  he  had  many  at  the  time,  were  wont  to  ask  what 
is  the  use  of  a horse,  however  good  his  top  may  be,  if  he  has  nothing 
underneath  him ; and  it  was  one  of  the  great  arguments  of  the  Select 
Clydesdale  party  that  the  Select  Clydesdale  got  his  body  from  his  Shire 
ancestors  and  his  legs  and  feet  from  his  Clydesdale  ancestors. 

Shire  breeders,  though  they  undoubtedly  had  an  excellent  material  to 
work  upon,  thus  had  a difficult  enough  task  set  them  to  improve  the  legs 
and  feet  of  their  horses  in  accordance  with  modern  ideas.  And  to  their 
credit  be  it  said,  that  they  succeeded  in  a single  generation.  In  1907,  out 
of  313  horses  examined  at  the  London  Show,  there  were  only  half  a dozen 
rejected  for  sidebone  and  one  for  ringbone.  Within  a quarter  of  a century 
as  many  as  half  a dozen  had  been  put  back  for  sidebone  in  a single  class. 

The  great  development  of  the  Shire  horse  in  this  direction,  the  im- 
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provement  of  the  bone  into  that  hard,  flinty,  razor  shape,  which  at  one 
time  seemed  to  be  exclusively  the  characteristic  of  the  Clydesdale  amongst 
heavy  horses,  and  the  gradual  disappearance  of  sidebone,  were  no  doubt 
to  be  attributed  in  some  measure  to  the  severity  of  the  veterinary  examina- 
tions, which  at  the  time  caused  considerable  heart-burning ; many  indignant 
exhibitors  and  their  friends  having  a great  deal  to  say  about  the  theories 
of  scientific  men  and  practical  soundness.  The  event,  however,  has  fully 
justified  the  policy  of  the  Society,  and,  take  him  all  round,  the  Shire  horse 
was  never  so  good  as  he  is  at  the  present  time.  Without  losing  his  weight 
and  character,  he  has  improved  in  quality,  and  his  legs  and  feet  are  all 
that  can  be  desired.  There  was  at  one  time,  perhaps,  just  a fear  that  the 
stallions  might  lose  a little  in  masculine  character,  and  alarmists  pointed 
out  to  individual  cases  in  which  “gelding’s  heads”  and  “mare’s  heads” 
were  in  evidence.  But  the  danger,  if  it  was  ever  there,  was  at  any  rate 
only  temporary,  and  there  is  no  fault  to  find  on  this  score  with  the  horses 
which  are  filling  the  classes  at  all  our  important  shows.  Another  source 
of  danger  to  the  breed  has  also  disappeared.  In  the  latter  years  of  the 
eighties  there  was  such  a great  foreign  trade  done  in  stallions,  that  many 
horses  were  kept  as  stallions  that  might  have  made  good  geldings,  but  which 
decidedly  should  not  have  been  used  for  breeding  purposes  under  any  circum- 
stances, and  especially  not  when  the  standard  of  perfection  was  getting  higher 
and  higher  every  year.  It  would  not  be  going  too  far  to  say  that  there 
were  hundreds  of  these  stallions.  Circumstances,  it  is  true,  tended  to  this 
multiplication  of  indifferent  stallions ; the  demand  was  extraordinary,  and 
to  buyers  w^anting  a certain  number  of  horses  for  a limited  amount  of 
money  it  was  perhaps  only  natural  that  their  demand  should  be  met, 
especially  as  the  prices  were  at  the  time  highly  profitable  to  the  breeder. 
So  in  the  ninth  volume  of  the  Stud-Book  we  find  that,  though  there  was 
a considerable  increase  in  the  number  of  stallions  entered  on  the  number 
registered  in  the  preceding  volume,  yet  there  were  only  1180  entered  after 
all.  But  in  the  tenth  volume  2106  stallions,  and  in  the  eleventh  2233 
stallions,  were  registered.  This  enormous  increase  showed  the  direction 
in  which  the  trade  was  moving,  and  far-sighted  men  were  not  slow  in 
perceiving  that,  for  a time  at  any  rate,  there  must  be  depression.  The 
slump  came  about  the  beginning  of  the  nineties.  It  was  brought  about 
by  the  American  buyers  having  overbought,  and  bought  moderate  horses 
at  big  prices.  The  stock  from  these  moderate  horses  was  disappointing, 
and  American  breeders  were  naturally  dissatisfied  with  the  result  of  their 
enterprise.  The  result  of  the  slump  was  that  there  were  a lot  of  young 
stallions  in  the  hands  of  English  breeders — stallions  specially  kept,  and 
specially  conditioned  to  meet  a market  which  had  all  at  once  ceased  to 
exist.  There  was  the  risk  then  that  these  indifferent  stallions  might  travel 
English  districts,  in  order  that  they  might  make  a little  towards  the 
expenses.  Ho  doubt  some  horses  were  turned  on  to  the  roads  at  com- 
paratively nominal  fees,  and  they  met  with  a certain  amount  of  patronage. 
But,  on  the  whole,  wiser  counsels  prevailed,  and  though  some  inconvenience 
was  felt  by  those  in  the  trade  at  the  time,  neither  the  boom  nor  the 
subsequent  slump  damaged  the  breed  even  temporarily. 

The  Shire  Horse  Show  increased  in  a most  remarkable  manner,  and, 
considering  the  number  of  entries  which  were  received,  the  average  quality 
of  the  exhibits  which  was  maintained  year  after  year  was  wonderful. 
At  last  the  entries  reached  the  enormous  number  of  862.  Of  course  a 
great  proportion  of  the  horses  sent  had  not  the  slightest  chance  of  getting 
even  a commended  card,  and  they  were  obviously  sent  up  for  sale  and  for 
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sale  alone.  The  Council,  however,  soon  put  an  end  to  this  undesirable  state 
of  things,  and  limited  the  number  of  entries,  with  the  effect  that  in  recent 
years  the  show  has  been  thoroughly  representative  of  the  best  of  the  breed. 

No  record  of  the  Shire  horse  would  be  complete  without  some  reference 
to  those  horses  which  have  taken  the  championship  at  the  shows,  of 
which  the  following  is  a list : — 


Date. 

Owner. 

Horse. 

Sire. 

Breeder. 

1880 

Earl  of  Ellesmere 

Admiral,  71 

Honest  Tom,  1105 

Mr.  Milner,  Kirkham 

1881 

Mr.  W.  R.  Rowland 

Spark,  2497 

The  Colonel,  2701 

Owner 

1882 

Mr.  James  Forshaw 

Bar  None,  2388 

Lincoln,  1341 

Mr.  Holmes,  Fenwick 

Hall,  Doncaster 

1883 

Mr.  W.  R.  Rowland 

Spark,  2497 

The  Colonel,  2701 

Mr.  Rowland 

1884 

Cannock  Agl.  Co. 

Enterprise  of  Can- 

Heart  of  Oak,  1009 

Mr.  T.  S.  Minton, 

nock,  2772 

Montford 

1885 

Mr.  John  Rowell 

Prince  W illiam. 

William  the  Con- 

Mr. Potter,  Lockington 

3951 

queror,  2343 

1886 

Sir  Walter  Gilbey 

Staunton  Hero, 

Do. 

Mr.  Chappell,  Derby- 

2913 

shire 

1887 

Lord  Hindlip 

Harold,  3703 

Lincolnshire  Lad  II. 

Mr.  Potter,  Spondon 

1888 

Lord  Wantage 

Prince  W illiam. 

William  the  Con- 

Mr. Potter 

3956 

queror,  2343 

1889 

Earl  of  Ellesmere 

Vulcan,  4145 

Cardinal,  2407 

Mr.  J.  Whitehead 

1890 

Mr.  Freeman  Mit- 

Hitchin  Conqueror, 

William  the  Con- 

Mr G.  S.  Shepperton, 

ford 

4458 

queror,  2343 

Lockington 

1891 

Earl  of  Ellesmere 

Vulcan,  4145 

Cardinal,  2407 

Mr.  J.  Whitehead 

1892 

Mr.  Wainwright 

Bury  Victor  Chief, 

Prince  Victor,  5287 

Mr.  John  Rowell,  Bury 

11105 

1893 

Lord  Belper 

Rokeby  Harold, 

Harold,  3703 

Mr.  A.  C.  Rogers, 

15313 

Prebend  House, 
Buckingham 

1894 

Mr.  Wainwright  - 

Bury  Victor  Chief, 

Prince  Victor,  5287 

Mr.  John  Rowell 

11105 

1895 

Lord  Belper 

Rokeby  Harold, 

Harold,  3703 

Mr.  A.  C.  Rogers 

15313 

1896 

Do. 

Do. 

Do. 

Do. 

1897 

Sir  A.  Henderson 

Markeaton  Royal 

Do. 

Mr.  John  Smith,  Ash- 

Harold, 15225 

bourne 

1898 

Do. 

Buscot  Harold, 

Markeaton  Royal 

Sir  A.  Henderson 

16576 

Harold,  15225 

1899 

Do. 

Do. 

Do. 

Do. 

1900 

Do. 

Do. 

Do. 

Do. 

1901 

Messrs.  J.  & M. 

Bearwardcote  Blaze, 

Calwich  Blaze, 

Messrs.  Walwyn 

Walwyn 

18501 

14544 

1902 

Messrs.  Forshaw  & 

Stroxton  Tom, 

Honest  Tom,  5123 

Mr.  C.  R.  Linn, 

Sons 

15871 

Stroxton 

1903 

Do. 

Do. 

Do. 

Do. 

1904 

Lord  Rothschild 

Berdsall  Mene- 

Menestrel,  14180 

Lord  Middleton 

strel,  19337 

1905 

Do. 

Gorton  Charmer, 

Mormaer  of  Bats- 

Mr.  F.  Cusp,  Southgate 

20515 

ford,  15242 

1906 

Messrs.  Forshaw  & 

Present  King  II., 

Coming  Prince, 

Mr.  Phillipson,  Hamton 

Sons 

19948 

17268 

1907 

Lord  Rothschild 

Berdsall  Mene- 

Menestrel,  14180 

Lord  Middleton 

strel,  19337 

1908 

Earl  Egerton  of 

Tatton  Dray  King, 

Drayman  XXIII. , 

Mr.  Wm.  Whitehead, 

Tatton 

23777 

19551 

Garstang 

Space  does  not  admit  of  going  into  details  about  all  the  great  horses 
whose  names  are  enrolled  in  the  list  of  Islington  Champions,  but  a few 
remarks  may  be  permitted.  In  the  first  place,  it  will  be  noticed  that 
Harold,  3703,  who  won  the  Champion  Cup  in  1887,  has  been  by  far  the 
most  successful  sire  of  Cup  winners.  His  son,  Rokeby  Harold,  has  made  a 
record  which  is  not  likely  to  be  broken  for  some  time,  for  he  won  the 
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championship  as  a yearling,  was  reserve  for  it  in  the  following  year,  and 
won  it  again  as  a three  and  four  year  old.  Another  son  of  his,  Markeaton 
Eoyal  Harold,  won  in  1897,  and  his  son  Buscot  Harold  won  for  his  owner 
and  breeder.  Sir  A.  Henderson,  three  years  in  succession.  Another  grandson 
of  his  won  the  Champion  Cup  in  1901  in  Messrs.  Walwyn’s  Bearwardcote 
Blaze,  whose  sire  Calwich  Blaze  was  by  Harold  and  who  left  a lot  of  fine 
stock  in  the  country.  Erom  1893  to  1900  Harold  was  at  the  head  of  the 
list  of  winning  sires,  and  his  great-grandson  in  tail  male,  Lockinge  Forest 
King,  has  worked  his  way  up  to  the  head  of  the  list  of  winning  sires,  which 
position  he  has  occupied  last  year  and  this  (1907  and  1908). 

At  the  Shire  Horse  Show  last  year  sixteen  winners  were  by  Harold  or 
his  sons,  twenty-four  by  his  grandsons,  and  eighteen  by  his  great-grandsons, 
of  which  Lockinge  Forest  King  was  credited  with  seventeen.  This  makes 
a total  of  62  out  of  132  prize-winners. 

One  can  scarcely  imagine  what  the  Shire  Stud-Book  would  be  like 
without  the  names  of  Harold  and  his  descendants  in  it,  yet  it  was  by  the 
veriest  chance  that  he  was  kept  in  England.  He  was  bred  by  Mr.  Potter 
of  Spondon,  near  Derby,  and  was  by  Lincolnshire  Lad  XL,  1365,  dam  by 
Champion,  419.  Indirectly  that  fine  judge,  the  late  Lawrence  Drew  of 
Merryton,  had  something  to  do  with  his  breeding,  for  when  he  was  buying 
mares  in  Lincolnshire  he  saw  Lincolnshire  Lad,  1196,  and  was  so  much 
taken  with  him  that  he  bought  him  and  sent  him  into  Derbyshire,  where 
he  became  the  sire  of  Lincolnshire  Lad  II.,  and  it  may  be  remarked  by 
the  way  that  84  out  of  the  132  prize-takers  at  the  Shire  Horse  Show  trace 
their  descent  directly  in  tail  male  from  Lincolnshire  Lad,  1196.  To  return 
to  Harold.  He  was  purchased  by  Mr.  C.  J.  Douglas  with  the  object  of 
sending  him  to  America.  He  was  shown  in  London  as  a three-year-old, 
but  did  not  make  any  great  mark,  highly  commended  being  all  that  fell 
to  his  lot,  and  in  those  days  “ highly  commended  ” carried  no  money  prize 
with  it  as  it  does  at  present.  It  so  happened  that  Lord  Hindlip  was  in 
want  of  some  horses  for  his  tenants,  and  Harold  fortunately  was  one  of 
those  which  took  his  fancy,  and  he  purchased  him.  Three  years  later  he 
won  the  championship.  Eventually  he  became  the  property  of  Mr.  A. 
C.  Duncombe  of  Calwich  Abbey. 

The  author  of  the  chapter  on  the  Shire  Horse  in  Vinton’s  Live  Stock 
Handbooks  describes  him  in  the  following  words  : ‘‘  Harold  had  his  defects, 
particularly  in  his  three-year-old  form,  but  afterwards  the  principal  fault 
has  always  been  more  apparent  than  real.  To  the  casual  observer  he 
appeared  rather  short  of  joint,  but  when  examined,  this,  it  was  seen,  was 
caused  by  the  old  Lincolnshire  Lad  characteristic  of  wearing  his  hair  down 
the  front  of  his  shin  and  ankle.  These  are  Harold’s  strong  points  : first  and 
foremost,  he  is  a thorough  stallion  all  through,  and  there  is  no  possibility 
of  mistaking  him  for  one  of  the  weaker  sex  at  any  point ; secondly,  his 
commanding  size  and  tremendous  bone  ; and  thirdly,  in  action  he  is  especi- 
ally good  when  leaving  you,  and  impresses  one  with  the  idea  of  never-failing 
courage  and  fire.  These  qualities  he  certainly  transmits  to  all  his  produce 
in  a remarkable  degree,  while  he  possesses  the  rare  qualification  of  getting 
mares  and  stallions  equally  good.”  It  was  indeed  a happy  day  for  the 
Shire  horse  breed  when  he  went  down  into  Worcestershire  instead  of 
crossing  the  Atlantic  Ocean. 

William  tlie  Conqueror,  2343,  has  also  made  a great  mark  in  the  list 
of  champion  winners.  He  is  the  sire  of  three  champions,  one  of  whom 
won  twice.  This  was  Prince  William,  the  first  horse  to  take  a champion 
cup  as  a two-year-old.  Like  Harold,  Prince  William  was  foaled  near 
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Derby,  and  his  breeder  was  also  a Mr.  Potter,  though  whether  any  relation 
to  the  breeder  of  Harold  the  writer  is  unable  to  say.  His  dam  was  the 
famous  mare  Lockington  Beauty,  and  he  won  at  Islington'as  a yearling,  as 
well  as  taking  the  champion  cup  on  two  occasions.  He  was  built  on 
masculine  lines,  had  famous  bone  and  feather,  and  was  altogether  a very 
good  horse  and  fairly  successful  at  the  stud.  But  it  seems  more  than 
probable  that  it  will  be  through  Hitchin  Conqueror,  the  champion  in  1889, 
that  the  line  of  William  the  Conqueror  will  be  best  perpetuated,  for  his  son 
Menestrel  has  been  a most  successful  sire,  and  his  grandson  Birdsall 
Menestrel  has  been  champion  twice  at  the  Shire  Horse  Show,  and  his 
stock,  like  that  of  his  sire,  is  very  promising.  Twenty-six  of  William 
the  Conqueror’s  descendants  were  prize-takers  at  the  Shire  Horse  Show 
of  1907. 

Vulcan  has  also  made  a considerable  mark,  as  might  have  been  looked 
for  from  a horse  that  was  twice  champion.  On  his  dam’s  side  he  traces 
back  to  Back’s  Matchless,  1509,  who  stands  third  in  the  list  of  stallions 
whose  descendands  took  prizes  at  the  Shire  Horse  Show  in  1907  with  a 
score  of  eight.  Vulcan’s  best  son  is  perhaps  Vulcan  of  Worseley  IX.,  a 
horse  that  has  done  remarkably  well  both  in  the  show-ring  and  at  the  stud. 
Bar  None,  who  won  for  Messrs.  Forshaw  and  Sons  the  first  champion  cup  out 
of  the  four  that  had  gone  their  way,  was  fourth  on  the  list  of  sires  whose 
descendants  took  prizes  at  Islington  in  1907  with  a score  of  six so 
that  out  of  the  132  winners,  124  were  descended  in  direct  line 
from  four  horses — a somewhat  remarkable  circumstance.  The  best  of 
Bar  None’s  sons  perhaps  are  Askham  Bar  None,  8698,  and  Hitchin  Duke, 
9586,  who  was  the  sire  of  a very  useful  horse  and  serviceable  stallion  in 
Nyn  Hitcbin  Duke,  14782. 

Shire  horse  breeding  has  one  great  thing  to  commend  it  to  the  attention 
of  the  practical  farmer.  It  fits  in  excellently  with  the  economy  of  the 
farm,  and  there  are  not  many  farms  on  which  Shire  horses  cannot  be  bred 
to  considerable  advantage,  if  tbe  undertaking  is  gone  about  in  a business- 
like way,  and  is  managed  with  ordinary  skill.  It  is  true  that  there  are 
some  farmers  who  maintain  that  breeding  horses  is  not  profitable,  and  who 
say  that  the  breeding  of  a heavy  horse  that  brings  three  figures  or  even 
four  is  not  part  of  an  ordinary  farmer’s  avocations.  They  argue  that  to 
breed  valuable  stock  of-  this  kind,  special  convenience  is  required,  and 
special  treatment  has  to  be  given  to  the  mares  and  young  stock.  There 
may  be  something  in  the  argument,  but  there  is  not  much.  Certainly  a 
man  will  be  more  anxious  about  a brood-mare  that  may  be  worth  a couple 
of  hundred  pounds  than  he  would  be  about  another  whose  market  value  is  only 
£40.  But  if  he  is  a careful  farmer,  he  will  take  quite  as  much  care  of  the 
mare  of  little  value  as  of  the  mare  of  great  value.  If  he  does  not  care  for  his 
live  stock,  if  he  just  leaves  them  to  chance,  he  is  not  fit  to  have  any  horses  at 
all,  and  he  has  evidently  missed  his  vocation  in  life.  For  a mare  worth 
£200  takes  just  as  much  managing  and  no  more  than  a mare  worth  £40,  so 
far  as  the  everyday  management  is  concerned.  The  mating  is  perhaps  a 
matter  which  requires  a little  more  skill — or  perhaps  it  would  be  better  to 
say  a little  more  study. 

But  about  breeding  heavy  horses  there  is  always  this  to  be  borne  in 
mind,  and  it  is  a very  important  factor : the  thoroughbred  horse — the 
racehorse,  that  is — the  hunter,  even  the  hackney,  have  to  show  pace  and 
stamina,  otherwise  they  are  worthless.  And  they  have  to  show  pace  and 
stamina  as  compared  with  others  in  their  class.  The  thoroughbred  that  is 
only  a few  lengths  behind  his  fellows  finds  his  value  decrease  in  pro- 
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portion  to  the  distance  he  is  behind  them,  till  it  fades  unpleasantly  near 
the  vanishing  point.  So,  too,  with  the  hunter  that  cannot  live  with  hounds 
more  than  five  minutes,  or  the  hackney  that  is  “in  trouble ” when  he  has 
been  driven  half  a dozen  times  round  a big  show-ring.  It  is  immaterial 
how  good  looking  they  may  be,  their  occupation  practically  is  gone.  But 
this  is  not  the  case  with  the  heavy  horse.  If  he  be  truly  shaped  and 
sound,  there  is  always  a place  for  him  at  a remunerative  price. 

There  are,  it  is  true,  some  farms  on  which  it  does  not  pay  a man  to 
breed  heavy  horses.  Such  are  the  large  tillage  farms  in  the  Lothians, 
where  farmers  say  they  can  buy  their  working  horses  cheaper  than  they 
can  breed  them.  But  on  farms  like  these,  where  almost  every  acre  is 
under  the  plough,  and  where  the  work  is  heavy,  not  to  say  strenuous, 
year  in,  year  out ; so  strenuous,  that  there  is,  so  to  speak,  scarcely  a job 
for  a young  horse  on  the  farm,  it  may  well  be  that  it  is  economical  to  buy 
working  horses  in  at  five  years  old. 

But  on  a mixed  farm,  especially  on  a mixed  farm  where  some  of  the 
grass  is  not  good  enough  to  feed  cattle — and  there  is  grass  of  this  kind  on 
most  mixed  farms — heavy  horses.  Shire  or  Clydesdale  or  Suffolk,  can  be 
bred  profitably,  and  if  properly  managed  they  should  be  a very  considerable 
source  of  profit.  On  most  mixed  farms  suitable  work  can  be  found  for 
young  horses,  and  if  they  are  not  overworked  they  are  all  the  better  for 
earning  their  living. 

Opinions  vary  considerably  as  to  the  age  at  which  horses  should  be  put 
to  work,  but  there  seems  every  reason  to  think  that  a horse  that  has  been 
well  kept  from  being  a foal  will  be  quite  as  fit  to  work  at  two  years  old  as 
at  three  years  old.  For  one  thing,  he  has  not  the  dentition  troubles  that 
the  older  horse  has  to  contend  with ; troubles  which  are  very  weakening 
and  which  sometimes  have  a very  serious  effect  on  a horse’s  general  health. 
But  of  course  a two-year-old  should  only  be  worked  half-days,  and  not 
very  long  half-days  at  that,  and  he  should  always  be  put  against  a steady 
reliable  horse,  and  always  be  managed  by  a steady,  competent  horseman, 
blessed  with  a good  temper.  When  put  alongside  a steady  old  stager  and 
driven  by  a competent  and  quiet  man,  all  fretting  and  friction  is  reduced 
to  a minimum,  and  fretting  and  friction  take  much  greater  hold  of  a young 
horse  than  the  mere  work. 

A horse  should  never  be  put  into  the  shafts  till  he  is  turned  four  years 
old.  When  a horse  is  put  on  to  carting  work  he  has  to  take  the  rough 
with  the  smooth,  and  with  men  anxious  to  get  on  with  the  work  in  hand  there 
will  probably  be  more  of  the  former  than  the  latter ; and  he  is  not  unlikely 
to  be  overloaded  at  times.  That  this  is  bad  for  him  in  many  ways  there  is 
no  necessity  to  insist.  A horse  put  to  too  heavy  work  in  the  shafts  is  not 
only  apt  to  strain  himself  badly;  he  is  also  not  unlikely  to  become  a 
shy  puller. 

Another  important  economical  factor  in  the  breeding  of  heavy  horses 
on  a farm  is  that  the  mares  can  be  worked  practically  all  the  year  round. 
They  should  not  be  put  to  any  heavy  carting  work  for  some  few  weeks 
before  foaling ; indeed,  they  are  better  out  of  the  shafts  altogether.  But 
they  are  all  the  better  for  working  in  the  chains,  even  up  to  the  day  of 
foaling.  After  they  have  foaled,  they,  of  course,  must  be  rested  for  three  or 
four  weeks  to  enable  the  foal  to  get  well  on  his  legs  and  fairly  established ; 
though  in  many  farms  the  mares  are  not  indulged  to  this  extent,  simply 
because  their  services  cannot  be  spared.  It  is  a very  important  considera- 
tion in  estimating  the  cost  of  breed  when  the  keep  of  the  brood-mare  has 
not  to  be  reckoned  as  an  expense. 
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Another  advantage  that  the  farmer  derives  from  breeding  his  own  cart 
horses  is  that  he  is  generally  able  to  put  another  draught  or  two  on  at 
a very  busy  time,  and  so  hits  a season  which  in  a catchy  time  he  would 
perhaps  only  partially  hit.  Then,  when  his  busy  season  is  over,  he  should 
have  two  or  more  four  or  five  year  olds,  as  the  case  may  be,  to  dispose  of, 
and  if  he  manages  them  well  and  keeps  them  well  they  should  bring  him 
from  £60  to  £80  each  at  the  very  least. 

It  is  essential  that  all  young  stock  should  be  kept  growing,  but  there  is 
a very  great  difference  between  this  and  undue  forcing,  which  is  as  much 
to  be  avoided  as  a starving  regimen.  When  the  foal  is  weaned  he  should 
have  liberal  treatment ; and  he  should  never,  under  any  circumstances,  be 
allowed  to  lose  his  condition.  There  are  all  kinds  of  special  foods 
recommended — every  other  man  perhaps  has  his  pet  condiment ; but  if  the 
foal  keeps  healthy  nothing  is  better  than  the  natural  food — sweet  meadow 
hay  and  a few  oats.  It  is  perhaps  necessary  to  insist  upon  no  soft  food 
being  given,  with  the  exception  of  bran  mashes  once  or  twice  a week,  in 
which  a few  crushed  oats  are  mixed.  Cooked  food  of  other  kinds  such  as 
is  frequently  plentiful  about  a farm  in  autumn  and  winter — potatoes  in 
any  form,  for  example — should  be  carefully  avoided  as  tending  to  bring 
about  inflammatory  diseases  in  the  feet  and  other  ills. 

Too  frequently  the  carting  colt,  after  weaning  time,  is  turned  out  to 
take  “ pot  luck  ” as  it  may  be  called,  there  being  a shed  into  which  he  may 
run  when  the  weather  is  too  rough  for  him,  and  where  he  has  some  rough 
hay  and  some  chop  thrown  in  to  him  once  or  twice  a day.  This  is  a fatal 
policy.  If  it  is  worth  while  to  breed  a foal  it  is  worth  while  to  keep  him 
well.  The  half-starved,  miserable-looking  young  horses  that  one  sometimes 
sees  on  a farm  are  never  likely  to  do  any  good  to  their  owner.  They  are 
losing  growth  every  day,  and  they  are  more  susceptible  to  the  ills  which 
horses  are  always  liable  to,  than  their  better  nourished  brethren. 

As  soon  as  a foal  will  settle  well  without  his  dam — as  soon  as  he  has 
forgotten  her,  that  is — he  should  be  turned  out  into  a well-sheltered  pasture 
— it  is  not  essential  that  the  grass  should  be  of  the  best  feeding  quality — 
every  day,  no  matter  what  the  weather,  and  he  should  be  carefully  and 
liberally  fed  twice  a day.  In  summer-time,  during  the  fiush  of  the  grass 
and  indeed  later,  he  will  not  require  to  be  hand-fed,  but  when  shortening 
days  and  the  equinoctial  gales  tell  that  summer  is  over,  he  should  again  be 
liberally  fed,  and  of  course  he  should  have  the  same  ration  as  older  horses 
when  he  is  put  to  work. 

It  has  been  stated  by  practical  men  that  it  costs  from  £30  to  £32  to 
rear  a young  draught  horse  up  to  three  years  old.  From  that  age  he  will 
practically  pay  for  his  own  keep.  So  that  there  is  plenty  of  margin  of 
profit  at  the  ordinary  town  price  of  £60  or  upwards  for  a sound  five- 
year-old. 

Unless  a man  has  special  knowledge  and  is  really  a horse  lover  in  the 
best  sense  of  the  word,  he  will  do  well  not  to  go  in  for  establishing  a Shire 
horse  stud.  He  will,  of  course,  take  care  to  register  his  fillies,  for  that  is 
a most  important  thing ; but  the  ordinary  breeder  may  rely  upon  it  that 
there  is  more  profit  for  him  in  breeding  horses  for  town  work  than  there  is 
in  attempting  to  breed  an  Islington  champion.  For  the  latter  entails 
great  expense  and  special  knowledge,  and  as  there  is  nothing  in  the  way  of 
horse-flesh  that  leaves  a better  profit  than  good  geldings  bred  for  town 
work,  so  is  there  nothing  that  loses  money  faster  than  a lot  of  moderate 
stallions,  the  owner  of  which  finds  his  life  a worry  in  looking  for  the 
customer  who  never  comes. 
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If,  however,  the  breeder  feels  that  he  has  the  vocation,  let  him  start  his 
enterprise  with  mares  of  the  best  blood,  and  let  him  remember  that  it  is 
not  always  the  biggest  mares  that  breed  Islington  champion  stallions. 
Mares  should  be  well  bred,  that  is  an  essential  point ; indeed,  they  should 
be  fashionably  bred  if  possible.  There  is  always  plenty  of  opportunity  of 
getting  such  mares  at  the  numerous  sales  which  take  place  all  over  the 
country,  and  though  they  will  cost  money,  if  a man  is  a good  judge  and 
takes  pains  he  will  get  a few  mares  together  without  exorbitant  outlay. 
It  has  already  been  shown  that  in-foal  mares  are  all  the  better  for 
moderate  work ; and  the  “ aristocratic  ” Shire  mare  that  costs  as  much 
money  as  would  stock  a decent-sized  small  holding  will  thrive  better  and 
breed  better  stock  if  she  is  kept  under  similar  conditions  to  the  ordinary 
farm  brood-mare.  If  she  is  not  worked  she  should  certainly  not  be 
pampered,  and  the  nearer  a state  of  nature  she  and  her  foal  live  in  after 
she  has  foaled  the  better  for  both.  Of  course  a mare  of  exceptional  value 
would  not  be  worked  during  the  summer  after  she  foaled ; indeed,  if  a very 
good  mare,  she  would  probably  get  plenty  of  work  in  the  training  for  and 
appearing  at  shows. 

A word  may  be  said  on  the  choice  of  stallions.  Under  no  circumstances 
should  the  least  unsoundness  in  the  stallion  be  overlooked.  We  have 
seen  what  has  been  done  in  improving  the  position  of  the  breed 
with  regard  to  soundness,  and  there  should  be  no  difficulty  in  any 
breeder  finding  a sound  serviceable  sire.  In  the  Shire  horse  it  is 
especially  necessary  to  begin  at  the  ground  when  one  criticises.  “No 
foot  no  horse”  is  a sound  maxim  with  any  breed,  but  especially  so 
with  the  Shire.  For  the  Shire  horse’s  feet  and  pasterns  have  to 
support  a heavy  carcass.  Without  a heavy  carcass  a horse  cannot 
move  heavy  weights,  and  if  his  feet  are  little  and  shelly  and  his 
pasterns  upright,  his  stock  are  likely  to  take  after  him,  and  then  with 
work  they  will  probably  turn  out  unsound.  An  active  horse  that  uses 
his  hocks  well  and  that  “leaves  you  well,”  to  use  a phrase  already 
quoted,  should  always  be  chosen. 

It  has  been  said  by  enthusiasts  and  also  by  pessimists  that  all  the 
agricultural  work  in  the  future  will  be  done  by  motor  traction,  and  that 
there  will  be  no  need  of  horses.  This  may  be  true,  but  at  any  rate  there 
are  no  signs  of  it  as  yet,  and  heavy  horses  bring  a better  price  than  ever 
they  did ; and  it  will  be  many  a long  day  before  the  horse  is  not  a 
necessity  on  the  farm — ay,  and  in  the  streets. 

Authorities. — Vinton’s  Live  Stock  Handbooks;  Heavy  Horses;  The  Shire 
Horse,  by  C.  J.  Douglas;  Horses  for  Town  Work,  by  W.  E.  Trotter; 
Sir  Humphrey  de  Trafibrd’s  Horses  of  the  British  Empire ; The  Shire  Horse, 
by  C.  W.  Tindall;  “The  Shire  Horse,”  paper  read  by  F.  Street;  The 
Shire  Horse  Stud-Book ; The  Ancient  War  Horse,  by  Sir  Walter  Gilbey; 
The  History  of  the  Horse,  by  John  Lawrence ; The  Points  of  the  Horse,  by 
Captain  Horace  M.  Hayes;  The  Rural  Economy  of  England,  by  Arthur 
Young. 


Shivering*  in  Horses. — This  is  a peculiar  affection  in  which 
some  of  the  muscles  are  under  certain  circumstances  thrown  into  rapidly 
recurring  spasms,  the  state  known  as  quivering.  Horses  of  all  classes  and 
ages  are  liable  to  the  disease,  but  it  is  more  frequently  encountered  among 
heavy  than  light  animals,  and  the  mature  than  the  young.  According  to 
some  authorities,  geldings  are  almost  exclusively  the  subjects  of  shivering. 
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Such,  however,  does  not  coincide  with  our  experience,  in  which  the  affection 
has  been  as  commonly  observed  in  stallions  and  mares. 

The  precise  nature  of  the  morbid  change  on  which  the  symptoms  depend 
has  not  been  satisfactorily  demonstrated,  but  it  is  usually  regarded  as  an 
affection  of  the  spinal  cord  or  some  of  the  nerves  proceeding  from  it  to 
the  muscles  implicated.  It  is  possible  that  shivering  of  the  muscles  may  be 
due  to  various  causes,  but  the  malady  now  referred  to  or  the  predisposition 
to  it  is  regarded  as  hereditary.  The  symptoms  may  manifest  themselves 
with  or  without  evidence  of  any  injury,  though  it  is  believed  that  horses 
which  inherit  the  predisposition  readily  become  “shiverers”  after  an 
injury  to  the  back.  It  is  sometimes  observed  soon  after  castration,  and  the 
casting  and  securing  of  the  animal  for  the  operation  are  regarded  as  the 
cause.  It  is  quite  possible  that  occasionally  an  injury  may  produce  the 
symptoms  without  the  hereditary  tendency. 

Symptoms. — Muscles  in  the  hind  parts  of  the  animal  are  most  commonly 
affected,  though  occasionally  those  in  the  fore  part  show  very  pronounced 
symptoms.  The  gait  of  the  shiverer  is  sometimes  stiff,  he  often  backs  and 
turns  with  difficulty,  and  when  forced  to  do  so  in  many  cases  the  tail  is 
jerked  suddenly  upwards  and  quivers.  These  movements  are  not  constantly 
observable  in  every  case.  In  some  instances  one  or  other  of  the  hind  limbs 
is  suddenly  snatched  up  and  held  in  the  air,  when  some  of  the  muscles, 
particularly  those  of  the  quarter  or  thigh,  quiver.  These  symptoms  may 
often  be  observed  in  turning  the  horse  over  in  the  stable,  and  are  most 
marked  a few  hours  after  rest  following  severe  work  or  exercise.  A journey 
by  rail  is  usually  provocative  of  marked  symptoms  manifested  on  the 
following  day.  The  disease  in  the  earlier  stage  is  peculiarly  liable  to  escape 
detection,  as  on  some  occasions  the  symptoms  are  not  shown.  They,  how- 
ever, tend  to  become  more  constant  and  severe,  and  shivering  is  regarded 
as  a progressive  affection.  The  rate  of  progress  is,  however,  very  variable 
in  different  cases.  Some  animals  remain  only  slight  shiverers  for  years, 
others  become  so  badly  affected  as  to  be  unfit  for  work  in  a short  time. 
The  gait  of  the  animal  becomes  stiffer  and  the  quivering  of  the  muscles  more 
severe  and  continued.  Shiverers  rarely  lie  down  even  in  the  early  stages,  and 
sometimes  after  having  done  so  are  unable  to  rise.  This  not  lying  down  is 
often  the  first  noticed  symptom.  In  comparatively  rare  cases  the  shivering 
may  affect  muscles  in  other  parts  of  the  body  than  the  limbs. 

From  the  fact  that  in  some  instances  the  shivering  is  slight  and  not 
always  in  evidence,  this  affection  is  not  infrequently  the  ground  of  dispute 
and  legal  action. 

The  value  of  an  animal  may  be  affected  by  loss  of  power  in  backing 
and  in  turning,  indisposition  or  inability  to  lie  down  to  rest,  with  con- 
sequent deterioration  in  working  power,  and  the  tendency  to  paralysis  and 
complete  unfitness  for  work. 

Horses  affected  with  shivering  are  sometimes  said  to  be  chinked  ” or 
“jinked  ” backed,  which  is  probably  intended  to  convey  the  idea  that  at  some 
previous  period  there  had  been  fracture  of  some  of  the  bones  of  the  spinal 
column. 

There  are  no  recognised  means  of  curing  the  shiverer,  and  though  some 
animals  may  work  for  years,  others  become  useless  in  a short  period  after  the 
first  manifestation  of  symptoms.  In  order  to  afford  rest,  affected  animals  are 
sometimes  placed  in  slings  at  night.  Severe  exercise  and  risk  of  accidental 
falling  or  slipping  should  be  as  far  as  possible  avoided.  Shivering  or  the 
predisposition  to  it  is  hereditary,  and  neither  stallion  nor  mare  so  affected 
should  be  used  for  breeding  purposes. 
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Shoeing*. — See  Horse  [Shoeing. 


Shorthorns. — The  shorthorn  breed  of  cattle — “the  red,  white, 
and  roans,”  as  they  are  often  called — are  the  most  numerously  represented 
breed  of  cattle  in  the  United  Kingdom.  And  not  only  are  they  the  most 
numerously  represented  breed  of  cattle  in  the  United.  Kingdom,  but  they 
are  also  very  numerously  represented  in  North  America,'  while  in  the 
great  Argentine  Eepublic  they  are  almost  exclusively  the  only  breed  of 
pedigreed  cattle.  It  is  not  surprising  that  they  should  have  been-^so 
widely  popular,  as  they  are  splendid  “ dual-purpose  ” cattle,  the  cows 
being,  as  a rule,  excellent  milkers,  while  in  regard  to  aptitude  for  fattening 
they  are  unsurpassable.  Indeed,  it  is  a regular  practice  with  city  and 
suburban  dairymen  to  buy  young  shorthorn  cows  at  the  drop  of  calving, 
keep  them  on  the  most  forcing  food  for  ten  or  twelve  months,  and  have 
them  fat  and  ready  for  the  butcher  by  the  time  that  their  milk-yield 
drops  to  a gallon  or  so  per  day.  They  are  also  grand  cattle  for  crossing 
purposes.  When  crossed  with  the  Aberdeen- Angus  or  the  Galloway,  the 
resultant  cross  is  a very  kindly  feeder,  which  is  always  in  great  request. 
When  crossed  with  the  Ayrshire  the  produce  shows  all  the  substance  of 
the  shorthorn  and  is  equally  excellent  for  the  production  of  meat  or 
of  milk.  When  crossed  with  the  West  Highlander  or  even  with  the 
small-sized  Shetlander,  the  produce  shows  much  of  the’  substance  and 
character  of  the  shorthorn  and  is  an  excellent  feeder.  In  fact,  the 
excellence  of  the  shorthorn  for  the  production  of  meat  and  milk  and 
also  for  crossing  purposes  is  the  great  secret  of  the  world-wide  popularity 
of  the  breed.  The  highest  prices  that  have  ever  been  paid  for  any  class 
of  cattle  have  been  paid  for  pedigreed  shorthorns,  and,  apart  from  pedigree 
altogether,  good  commercial  cattle  of  the  shorthorn  breed  or  cross  never 
fail  to  realise  satisfactory  prices. 

Shorthorns  were  originally  called  Teeswater  or  Durham  or  Holderness 
cattle,  the  “ native  habitat  ” of  the  breed  being  in  these  parts  of 
the  North  of  England,  where  also  the  first  great  improvers  of  the  breed 
carried  on  their  devoted  work  with  marvellous  success.  In  fact,  cattle 
of  the  shorthorn  type  seem  to  have  been  the  predominant  breed  in  these 
parts  of  the  country  from  very  early  times.  Writing  in  1774,  Mr.  William 
Ellis  of  Little  Tuddesdon,  in  his  book  entitled  The  Modern  Husbandman, 
says : “ Of  all  the  cows  in  England  I think  none  come  up  to  the  Holderness 
breed  for  their  wide  bags,  short  horns,  and  large  bodies  which  render  them 
(whether  black  or  red)  the  most  profitable  beasts  for  the  dairyman, 
grazier,  and  butcher.  Some  of  them  have  yielded  two  or  three  gallons 
at  a meal.”  Mr.  George  Gulley — himself  a breeder  of  shorthorns — in  his 
Observations  on  Live  Stock,  published  in  1785,  says : 

“ The  shorthorned  or  Dutch  breed  differ  from  other  breeds  in  the 
shortness  of  their  horns  and  in  being  wider  and  thicker  in  the  mould, 
consequently  feed  to  the  most  weight ; in  affording  by  much  the  greatest 
quantity  of  tallow  when  fattened ; in  having  very  thin  hides  and  much  less 
hair  upon  them  than  any  other  breed,  Alderneys  excepted.  But  the  most 
essential  difference  consists  in  the  quantity  of  milk  they  give  beyond  any 
other  breed ; the  great  quantity  of  milk,  thinness  of  their  hides,  and  little 
hair  is  probably  the  reason  why  they  are  tenderer  than  other  kinds, 
Alderneys  excepted.  . . . Their  colours  are  much  varied,  but  generally  are 
red  and  white  mixed,  or  what  the  breeders  call  ‘flecked,’  and  when 
properly  mixed  is  a very  pleasing  and  agreeable  colour.  There  are  many 
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reasons  for  thinking  this  breed  has  been  imported  from  the  Continent.  First, 
because  they  still  in  many  places  are  called  the  Dutch  breed ; secondly, 
because  we  find  very  few  of  these  cattle  anywhere  in  this  Island  except 
along  the  eastern  coast  facing  those  parts  of  the  Continent  where  the  same 
kind  of  cattle  are  still  bred,  and  reaching  from  the  southern  extremity  of 
Lincolnshire  and  the  Borders  of  Scotland.  The  longhorns  and  these  have 
met  upon  the  mountains  which  separate  Yorkshire  from  Lancashire,  and  by 
crossing  have  produced  a mixed  breed  called  half-longhorns,  a very  heavy, 
strong,  and  rather  useful  kind  of  cattle ; but  we  do  not  think  that  the  one 
kind  have  spread  farther  west  nor  the  others  farther  east.  But  thirdly,  I 
remember  a gentleman  of  the  county  of  Durham  (Mr.  Michael  Dobinson) 
who  went  in  the  early  part  of  his  life  into  Holland  to  buy  bulls ; those  he 
brought  over  were  of  much  service  in  improving  the  breed,  and  this  Mr. 


A Good  Shorthorn  Hind-quarter. 

Dobinson  and  his  neighbours  even  in  my  days  were  noted  for  having  the 
best  breed  of  shorthorned  cattle,  and  sold  their  bulls  and  heifers  for  very 
great  prices.  . . . When  you  reach  that  fine  country  on  both  sides  of  the 
river  Tees,  you  are  then  in  the  centre  of  this  breed  of  cattle,  a country  that 
has  long  been  eminent  for  good  stock  of  all  kinds.  The  country  where  the 
Dobinsons  first  raised  a spirit  of  emulation  amongst  the  breeders,  which  is 
still  kept  up  by  the  Messrs.  Hill,  the  Charges,  the  Collings,  Maynard,  etc. 
The  object  of  extraordinary  large  size  is  not  now  so  much  the  pursuit  of 
the  enlightened  breeders  of  this  neighbourhood  as  the  more  valuable 
property  of  getting  fat  at  an  early  age,  and  they  have  so  far  obtained  this 
end  as  frequently  to  sell  their  three-year-old  steers  to  the  butcher  exceed- 
ing fat  in  May  at  twenty  pounds  apiece.” 

Culley’s  reasons  for  believing  that  the  shorthorned  breed  had  been 
originally  imported  from  the  Continent  are  now  generally  admitted  to  be 
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wholly  insufficient.  There  is  no  reason  to  doubt  his  testimony  as  to 
Michael  Dobinson  having  imported  a few  bulls  from  Holland,  and  having 
effected  some  improvement  on  his  herd  in  that  way.  Indeed,  Ellis  in  his 
Modern  Husbandman  refers  to  white  cows  having  been  imported  from 
Flanders  prior  to  1744.  But  there  is  nothing  to  show  that  these  importa- 
tions were  either  extensive  or  had  more  than  a purely  local  inhuence  on 
the  Teeswater,  Durham,  or  Holderness  breed. 

About  this  time  also  a happy  revolution  had  been  effected  in  agri- 
cultural practice  by  the  introduction  of  turnips  and  clovers  as  field  crops. 
The  former  added  greatly  to  the  winter  supply,  as  the  latter  did  to  the 
summer  supply,  of  stock  food.  The  spirit  of  improvement  was  manifest 
everywhere,  and  landlords  as  well  as  tenants  began  to  realise  that  a rich 
mine  of  wealth  might  be  opened  up  by  the  improvement  of  their  live  stock 
as  well  as  by  the  improvement  of  their  agricultural  practice.  About  that 
time  also  the  improvement  of  live  stock  by  systematic  in-breeding  was 
commenced  by  Bake  well  at  Dishley,  whose  operations  were  mostly  confined 
to  Leicester  sheep  and  longhorned  cattle.  Bake  well  was  born  in  1725,  and 
he  died  in  1794,  so  that  it  would  be  about  the  middle  of  the  eighteenth 
century  that  he  commenced  his  career  as  a breeder.  Bakewell’s  system  of 
in-breeding  was  very  successful  with  Leicester  sheep,  and  he  was  able 
to  command  very  high  prices  in  the  sale  or  letting  of  his  rams.  He 
was,  however,  only  moderately  successful  in  the  breeding  of  Longhorn 
cattle. 

The  first  great  improvers  of  the  shorthorn  breed  were  the  Brothers 
Colling — Charles  Colling,  who  in  1782  succeeded  his  father  in  the  tenancy 
of  Ketton  near  Darlington,  and  Eobert  Colling,  who  had  been  apprenticed 
to  a grocer,  but  being  in  rather  indifferent  health  he  joined  his  brother  in 
the  tenancy  of  Ketton,  and  took  a lease  of  the  farm  of  Barmpton  near 
Ketton  in  the  following  year.  Charles  Colling  was  the  younger  of  the 
two  brothers,  but  his  name  is  usually  given  first  place  on  account  of  his 
being  the  first  to  win  outstanding  success  as  a breeder  of  shorthorns. 
Their  father  had  been  a successful  breeder  of  shorthorns  at  Ketton,  and 
his  two  sons  followed  their  father’s  footsteps  in  this  respect.  Both  brothers 
were  frequent  visitors  at  Dishley,  and  had  noted  the  results  of  Bakewell’s 
system  of  in-breeding,  which  had  indeed  been  pretty  generally  followed 
by  the  pioneers  of  improvement  in  shorthorn  breeding.  Fortune  seemed 
to  favour  Mr.  Charles  Colling  from  the  very  first,  for  almost 
the  first  bull  that  he  bought  was  Hubback  (319).  In  his  weekly 
visits  to  Darlington  market  he  noticed  some  extra  good  calves,  and 
on  inquiry  found  that  they  were  mostly  got  by  Hubback,  which  was  then 
a parish  bull  serving  cows  at  one  shilling  each.  Hubback,  which  was  then 
a six-year-old,  was  promptly  secured  for  Ketton  at  the  modest  price  of  8 
guineas,  and  he  served  there  for  four  years,  after  which  he  was  sold  to 
Mr.  Hubback,  Newbiggin,  Northumberland,  for  30  guineas,  and  did  good 
service  in  his  new  home  for  several  years  thereafter.  It  seems  likely, 
however,  that  Mr.  Charles  Colling  did  not  realise  to  the  full  the  value 
of  Hubback  as  a breeder,  or  he  would  never  have  parted  with  him. 
Certain  it  is,  at  any  rate,  that  the  animals  got  by  Hubback  proved 
marvellous  breeders,  so  that  many  of  the  most  distinguished  animals  in 
the  annals  of  shorthorn  breeding  trace  descent  from  him.  But  in  1785 — 
three  years  after  he  succeeded  to  the  tenancy  of  Ketton — Mr.  Charles  Colling 
made  a still  more  notable  purchase.  This  was  the  cow  Lady  Maynard 
(which  was  then  called  Favourite)  and  her  calf  Young  Strawberry  by  Dalton 
Duke.  These  were  bought  from  Mr.  Maynard,  Eryholme,  for  what  was 
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then  considered  the  high  price  of  35  guineas.  Lady  Maynard  bred 
another  calf — Miss  Lax — to  the  same  sire,  and  then  she  was  mated  with 
the  bull  Foljambe,  and  the  produce  was  the  heifer  Pho3nix,  which  in  turn 
produced  the  famous  bull  Favourite.  This  bull — Favourite  (252) — was 
very  closely  in-bred,  as  he  was  got  by  Bolingbroke  (86),  which  was  by 
Foljambe,  the  sire  of  Favourite’s  dam,  and  his  own  dam  was  Young  Straw- 
berry, the  half-sister  of  Favourite’s  dam.  Foljambe  in  turn  was  got  by 
“ Dicky  Barker’s  Blacknose,”  out  of  the  Hubback  cow  Haughton.  This 
closely  in -bred  sire  Favourite  proved  a wonderful  breeder.  When  put 
to  a common  dairy  cow,  which  cost  £14,  he  begot  the  famous  Durham  Ox 
which  was  sold  to  a showman  for  £140  for  exhibition;  and  although 


Top  View  of  a Shorthorn  Bull. 


a sum  of  £2000  was  afterwards  offered  for  the  animal,  the  owner  was 
making  so  much  money  out  of  him  that  the  offer  was  declined.  The 
Durham  Ox  scaled  27  cwt.,  and  for  six  years  he  was  exhibited  at 
the  leading  centres  of  population  in  England  and  Scotland.  Favourite 
was  also  the  sire  of  the  great  bull  Comet,  which  was  sold  for  the  record 
price  of  1000  guineas  at  the  Ketton  dispersion  sale  in  1810.  This 
bull  Comet,  like  his  sire,  was  very  closely  in-bred,  as  he  was  got  by  Favourite 
out  of  Young  Phoenix,  which  was  by  Favourite ; granddam  Phoenix,  which  also 
was  by  Favourite.  He  was  bought  at  the  Ketton  dispersion  sale  for 
1000  guineas  by  Colonel  Trotter  and  Messrs.  Wetherell*  Wright,  and 
Charge  conjointly,  and  it  is  recorded  that  Sir  Henry  Vane  Tempest  of 
Wynyard,  who  drove  up  to  the  sale  just  as  Comet  was  being  led  from  the 
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ring,  offered  the  buyers  1600  guineas  for  him,  but  the  offer  was  declined. 
This  very  closely  in-bred  Favourite  bull  proved  himself  a worthy  descendant 
of  the  old  cow  which  Mr.  Charles  Colling  had  bought  from  Mr.  Maynard 
at  Eryholme,  for  through  his  descendants  Pilot  and  Albion  he  had  a great 
influence  in  moulding  the  destiny  of  the  Booth  herds,  while  a daughter 
of  his,  Duchess  1,  out  of  a cow  by  Favourite,  was  bought  by  Mr.  Bates  at  the 
Ketton  sale,  and  became  the  foundress  of  the  world-famed  Duchess  family. 
Similarly  Princess  when  mated  with  Favourite — which  was  her  own  sire 
as  well  as  sire  of  her  dam — produced  Anne  Boleyne,  which  in  turn  was 
mated  with  Phenomenon — a son  of  Favourite — and  produced  Angelina. 
Meantime  the  old  Favourite  cow  Princess,  having  been  mated  with  Welling- 
ton, produced  Young  Wynyard,  and  the  mating  of  Angelina  and  Young 
Wynyard  produced  Waterloo  and  Angeline  2nd,  which  although  full 
brother  and  sister  were  mated  and  produced  Belvedere,  the  bull  to  whose 


A Good  Type  of  Non-pedigree  Dairy  Shorthorn. 


influence  Mr.  Bates  ascribed  the  superior  excellence  of  the  Kirklevington 
shorthorns. 

As  above  noted,  Mr.  Charles  Colling  dispersed  his  herd  in  1810,  when 
the  47  head  sold  realised  an  average  of  £151,  8s.,  with  a top  price  of  1000 
guineas  for  the  Favourite  bull  Comet.  On  his  retirement  from  shorthorn 
breeding  he  was  presented  by  his  contemporary  breeders  with  a valuable 
piece  of  plate,  which  bore  the  inscription,  ''  Presented  to  Mr.  Chas.  Colling, 
the  great  improver  of  the  shorthorned  breed  of  cattle,  by  the  breeders 
whose  names  are  annexed  (upwards  of  fifty),  as  a token  of  gratitude  for 
the  benefit  they  have  derived  from  his  judgment,  and  also  as  a testimony 
of  their  esteem  for  him  as  a man.  1810.”  Mr.  Charles  Colling  died 
twenty-six  years  later,  aged  eighty-five  years. 

Like  his  brother,  Mr.  Eobert  Colling  was  an  illustrious  breeder  of 
shorthorns.  His  Wildair  and  Princess  families  were  probably  the  most 
noted  in  his  herd.  Wildair  was  from  the  line  that  produced  Hubback, 
while  Princess  was  said  to  be  bred  by  a Mr.  Stephenson,  a former  tenant 
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of  Ketton.  Wildair  was  full-sister  to  Phenomenon,  whose  union  with 
Princess  produced  the  famous  cows  Elvira  and  Nell  Gwynne  and  the 
equally  renowned  bull  Wynyard.  Living  so  near  his  brother,  he  was  able 
to  make  good  use  of  the  closely  in-bred  bull  Eavourite,  and  by  that  sire 
he  bred  Favourite,  a cow  which  was  again  put  to  Favourite  and  bred  “ the 
White  Heifer  that  Travelled.”  This  heifer  was  fed  to  the  weight  of  21 
cwt.  96  lb.  and  was  sold  to  the  butchers  for  exhibition  purposes.  The 
Barmpton  herd  was  finally  dispersed  in  1820,  or  ten  years  after  the  great 
sale  at  Ketton.  The  61  head  sold  realised  an  average  of  £128,  14s.  9d., 
with  a top  price  of  621  guineas  for  the  bull  Lancaster,  sired  by  Wellington. 
Seven  years  prior  to  that,  namely  in  1813,  the  herd  founded  by  Sir  Henry 
Vane  Tempest,  Bart.,  at  Wynyard — the  ancestor  of  the  Marquis  of  London- 
derry— was  dispersed  after  the  death  of  the  noble  owner.  This  herd  was 
composed  mainly  of  Princess — a cow  bought  from  Mr.  Eobert  Colling — and 
her  descendants.  Princess  herself,  then  a thirteen-year-old,  was  bought  in 
for  the  Countess  of  Antrim  for  36  guineas.  Her  daughter  Anne  Boleyne 
was  secured  at  96  guineas  by  Mr.  Mills,  Ferrybridge.  Elvira,  another 
daughter,  sold  at  90  guineas  to  Mr.  Anson.  Nell  Gwynne,  another 
daughter,  went  at  68  guineas  to  Mr.  Wood.  Angelina,  got  by  Phenomenon 
out  of  Anne  Boleyne,  was  secured  by  the  Countess  of  Antrim;  while 
Calista,  by  the  1000-guinea  bull  Comet,  realised  112  guineas,  paid  by  Mr. 
Mills,  who  also  bought  the  bull  Wynyard,  got  by  Phenomenon  out  of 
Princess,  for  210  guineas.  The  seven  Princess  females  realised  an  average 
of  £61,  12s. 

After  the  Brothers  Colling  had  retired  from  the  work  to  which  they 
had  devoted  so  much  energy,  enthusiasm,  and  remarkably  sound  judgment, 
the  leading  parts  in  the  great  work  of  improving  the  shorthorn  breed  were 
taken  by  the  Booth  family  and  by  Mr.  Thomas  Bates.  Mr.  Thomas  Booth, 
the  founder  of  the  Booth  dynasty,  as  it  might  be  called,  began  farming 
about  1790,  while  Mr.  Bates  began  farming  ten  years  later.  They  were 
both,  therefore,  contemporaries  of  the  Brothers  Colling,  and  bought  freely 
of  their  stock.  It  is  important  to  note  that  both  the  Booth  and  Bates 
strains  were  dominated  by  animals  which  they  had  acquired  by  direct 
purchase  from  the  Brothers  Colling,  or  were  of  direct  descent  from  the 
animals  bred  at  Ketton  or  Barmpton.  As  Mr.  Booth  was  first  in  the 
field  of  shorthorn  breeding,  we  shall  give  a short  sketch  of  his  operations 
first. 

Mr.  Thomas  Booth  was  the  occupying  owner  of  Killerby  and  Warlaby. 
At  an  early  stage  of  his  operations  as  a breeder  he  had  acquired  two 
bulls  from  Mr.  Eobert  Colling.  One  of  these  bulls  was  twin-brother  to 
Ben  (88),  a red  and  white  son  of  Punch  (531),  dam  by  Foljambe  (263),  grand- 
dam  by  Hubback  (319).  The  other  bull  was  Suwarrow  (636),  got  by  Styford 
(625)  out  of  a cow  by  Favourite.  These  two  bulls  were  closely  related,  as 
Styford  was  got  by  Favourite  out  of  a full-sister  of  twin-brother  to  Ben. 
Mr.  Booth  continued  the  same  system  of  close  breeding  which  the  Messrs. 
Colling  had  found  so  very  successful  in  the  way  of  increasing  the  pre- 
potency of  the  animals,  and  at  the  same  time  of  producing  a more  refined 
class  of  animal.  He  therefore  used  these  two  bulls  and  their  progeny  very 
extensively  in  order  to  have  his  herd  drenched  with  the  blood  of  Favourite, 
Punch,  Foljambe,  and  Hubback.  He  also  used  an  unnamed  bull  got  by 
Dalton  Duke  out  of  the  cow  Lady  Maynard  from  which  Favourite  was 
descended.  He  expended  twenty  years  of  his  life  in  working  a concentra- 
tion of  the  blood  of  these  bulls  into  every  family  in  his  herd,  and  then  in 
1810  he  went  to  the  Ketton  sale  and  bought  the  bull  Albion,  which  was 
voii.  Ill,  29 
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got  by  the  1000-guinea  Comet — which  was  very  closely  in-bred  to  Favourite 
— out  of  a cow  by  Marske,  whose  sire  was  Favourite.  Eight  years  after 
that  Mr.  Booth  bought  at  Barmpton  the  bull  Pilot  (496),  a bull  which  was 
closely  in-bred  to  Comet  and  Favourite.  About  that  time  Mr.  Booth  trans- 
ferred to  his  younger  son,  Mr.  Eichard  Booth,  who  had  held  the  farm  of 
Studley  since  1814,  a portion  of  his  herd,  and  the  year  after  the  purchase 
of  Pilot  he  himself  made  Warlaby  his  residence  and  gave  up  to  his  older 
son,  Mr.  John  Booth,  the  Killerby  estate,  together  with  a portion  of  the 
remainder  of  his  herd.  All  the  three  herds  had,  however,  the  benefit  of 
the  use  of  Pilot,  which  was  purchased  from  the  Barmpton  herd  in  1818 
for  270  guineas.  This  closely  in-bred  bull  Pilot  had  a marvellous  in- 
fluence for  good  on  all  the  three  herds,  and  from  him  a long  line  of 
illustrious  showyard  winners  and  sires  and  dams  of  other  winners  were 
descended. 

Mr.  Thomas  Bates  was  a Northumbrian  by  birth,  and  he  became  tenant 
of  his  father’s  property  of  Park  End  in  the  valley  of  North  Tyne  before  he 
attained  his  majority.  At  Park  End  he  had  a herd  which  had  been  built 
up  by  his  father.  Shortly  afterwards  he  entered  on  a twenty-one  years’ 
lease  of  the  Halton  Castle  farm,  and  in  the  year  1811  he  purchased  the 
estate  of  Kirklevington,  and  seven  years  thereafter  he  purchased  the  Eidley 
Hall  estate,  where  his  herd  was  kept  till  1820,  when  they  were  all  removed 
to  Kirklevington.  Four  years  prior  to  the  Ketton  sale  he  had  bought 
privately  from  Mr.  Charles  Colling  the  cow  Duchess  by  Daisy  Bull,  and  at 
the  Ketton  sale  he  bought  that  cow’s  granddaughter  Young  Duchess.  From 
the  heifer,  got  by  the  Favourite  bull  Comet  out  of  a cow  by  Favourite,  there 
sprang  the  long  line  of  Duchesses  and  Grand  Duchesses,  which  were  after- 
wards to  become  so  famous.  That  heifer’s  granddam — Duchess  by  Daisy 
Bull — produced  a bull  calf  by  Favourite,  and  this  bull,  which  was  called 
Ketton  1st,  was  put  to  the  Comet  Duchess  and  produced  Duchess  2nd. 
She  also  bred  a second  heifer — Duchess  3rd — to  the  same  sire.  She  then 
bred  in  succession  two  heifers.  Duchess  4th  and  5th,  to  Ketton  2nd,  which 
was  got  by  Ketton  1st  out  of  a cow  whose  sire  was  a grandson  of  Favourite. 
From  Duchess  4th  all  the  Duchesses  and  Dukes  sold  at  the  Kirklevington 
sale  in  1850  were  descended,  with  the  exception  of  three,  which  were 
descended  from  Duchess  2nd.  Mr.  Bates  mated  his  Duchesses  at  first  with 
Second  Hubback,  a bull  got  by  The  Earl  (646) — a son  of  Duchess  3rd — and 
of  Eed  Eose  1st,  a cow  closely  related  to  Pilot — the  bull  which  did  so 
much  for  the  Booth  herds  at  the  time.  Thereafter  he  secured  the  Princess 
bull  Belvedere,  which  was  used  on  all  his  tribe  with  wonderful  results. 
His  famous  prize  cow  Duchess  34th  was  by  Belvidere,  and  her  sire,  Duke 
of  Northumberland,  which  won  at  the  Eoyal  Show  at  Oxford,  was  also  by 
the  same  great  sire.  Mr.  Bates  was  a very  successful  breeder,  and  he  was 
wont  to  let  bulls  for  the  season  at  from  100  to  300  guineas  each.  In  1850 
when  his  herd  was  dispersed  the  average  received  was  £67,  Os.  7d. 

These  prices  were  fairly  satisfactory,  but  they  were  small  in  comparison 
with  those  realised  by  the  same  animals  or  their  descendants  only  a few 
years  thereafter.  At  the  Kirklevington  sale  Earl  Ducie  purchased  four 
animals  of  the  Duchess  family  for  £660,  and  three  years  later  the  same 
animals  and  their  descendants  realised  £4210.  That,  however,  was  only 
a foretaste  of  the  period  of  inflated  prices  that  were  to  follow.  A veritable 
“ boom  ” in  Bates  cattle  had  set  in  and  kept  continually  increasing  for 
more  than  twenty  years,  so  that  fabulous  prices  were  paid  for  Dukes, 
Duchesses,  and  Grand  Duchesses,  as  well  as  for  Oxfords,  Cambridge  Eoses, 
Waterloos,  Wild  Eyes,  and  Foggathorpes,  which  were  the  principal  strains 
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in  the  Kirklevington  herd.  American  breeders  have  a craze  for  pedigrees, 
and  they  set  the  pace  in  the  making  of  high  prices.  At  the  sale  of  Mr. 
Samuel  Campbell’s  herd  at  New  York  Mills,  U.S.A.,  in  1873,  the  109  animals 
sold  realised  an  average  of  £734,  or  an  aggregate  of  £80,061,  9s.  At  that 
sale  fifteen  Dukes  and  Duchesses  averaged  no  less  than  £3679,  while  nine 
Oxfords  averaged  £826.  The  top  prices  were  8120  guineas,  paid  for  Eighth 
Duchess  of  Geneva;  7000  guineas,  paid  by  the  Earl  of  Bective  for  Tenth 
Duchess  of  Geneva ; 5400  guineas  for  Tenth  Duchess  of  Oneida ; and  5000 
guineas  for  Fourth  Duchess  of  Geneva.  At  the  Earl  of  Dunmore’s  sale 
at  Dunmore,  Larbert,  N.B.,  two  years  later,  the  two-year-old  bull  Duke  of 
Connaught  was  bought  by  Lord  Eitzhardinge  of  Berkeley  Castle  for  4500 
guineas,  and  Third  Duke  of  Hillhurst  was  bought  by  Mr.  Larking  for 
3000  guineas.  These  were  the  highest  prices  ever  paid  at  a public  sale 
for  shorthorn  cattle,  or,  indeed,  for  cattle  of  any  breed.  The  bull  Duke 
of  Connaught  proved  an  excellent  investment  to  Lord  Eitzhardinge,  as  he 
headed  the  Berkeley  herd  for  ten  years  thereafter,  and  many  of  the  most 
noted  cows  in  England  were  sent  there  to  be  mated  with  him  at  fees  of 
250  guineas  each.  But  a large  proportion  of  the  high-priced  Duchesses, 
Oxfords,  Cambridge  Eoses,  etc.,  proved  bad  bargains,  as  they  failed  to  breed, 
so  that  they  were  only  worth  butcher’s  value  to  their  buyers. 

Although  the  Booth  and  Bates  strains  of  blood  were  both  originally 
drawn  from  the  same  source,  yet  they  were  so  bred  as  to  form  quite  distinct 
types.  It  used  to  be  said,  “ Booth  for  the  butcher,  Bates  for  the  pail,” 
but  this  was  only  true  to  a certain  extent,  for  many  of  the  most  noted 
cows  at  Killerby,  Warlaby,  and  Studley  were  very  heavy  milkers.  But  all 
the  same  the  Booth  ideal  was  an  animal  which  “ squared  the  circle,”  or,  in 
other  words,  was  a happy  combination  of  squareness  and  roundness,  so  that 
it  was  specially  ‘‘  good  at  the  block,”  while  style  and  gaiety  weighed  lightly 
in  the  balance  as  compared  with  weight  of  meat.  On  the  other  hand,  Mr. 
Bates  aimed  at  breeding  cattle  which  should  not  only  be  good  meat  pro- 
ducers and  heavy  milkers,  but  should  also  be  distinguished  by  a style  and 
gaiety  peculiarly  their  own.  The  rivalry  between  the  adherents  of  the 
Booth  and  Bates  strains  was  for  long  very  keen,  and  the  war-cries  of  the 
rival  clans  were  “ Pure  Booth  ” and  “ Pure  Bates.”  But  by  the  end  of  the 
“ seventies  ” the  long  course  of  in-breeding  and  line-breeding  had  begun  to 
tell  on  the  constitutions  and  breeding  powers  of  both  the  Booth  and  Bates 
section,  and  the  system  of  close-breeding,  of  which  the  great  bulls  Favourite 
and  Comet  were  such  outstanding  examples,  had  to  be  largely  modified. 
The  plan  of  mating  sire  and  daughter  or  brother  and  sister  to  the  second 
and  third  degree  had  refined  the  type  and  fixed  the  newer  and  better 
type,  but  it  was  carried  too  far  and  too  long,  and  it  wrought  disaster  to 
both  sections  of  the  breed.  Prices  for  all  animals  which  were  not  indi- 
vidually excellent  fell  heavily,  no  matter  what  their  pedigree  was,  and 
breeders  began  to  breed  more  for  individual  excellence  than  for  line-bred 
pedigree. 

While  these  changes  were  occurring,  another  great  herd  was  being 
built  up  in  Aberdeenshire  by  a master-builder.  This  was  the  world- 
renowned  Sittyton  herd  of  the  Messrs.  Cruickshank — two  brothers,  Amos 
and  Anthony.  Both  were  Quakers,  and  their  family  had  long  been 
farmers  in  Aberdeenshire.  The  elder  son  had  followed  his  father’s  occupa- 
tion of  farming,  but  the  younger  brother  had  settled  in  business  in 
Aberdeen  as  a hosier  and  glover ; but  in  1836  he  joined  hands  with  his 
elder  brother  in  the  tenancy  of  Sittyton.  It  would  appear,  however,  that 
Amos  had  the  mind  which  controlled  the  building  up  of  the  herd,  and 
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Anthony  died  in  1879,  just  when  the  Sittyton  herd  was  coming  to  the 
zenith  of  its  fame,  whereas  Amos  lived  till  1895,  when  he  died  at  the 
patriarchal  age  of  eighty-seven  years.  Mr.  Amos  Cruickshank  set  out 
with  the  idea  of  founding  a type  of  cattle  which  should  be  pre-eminently 
distinguished  for  the  production  of  meat.  Though  the  Duchesses  were 
then  becoming  fashionable,  and  the  Booth  cattle  were  commanding  high 
prices,  he  resisted  the  temptation  to  go  in  for  either  “ Pure  Bates  ” or 
“ Pure  Booth,”  In  fact,  he  had  no  particular  respect  for  “ blood,”  and  if 
the  animal  was  not  up  to  his  ideas  of  what  it  should  be,  it  was  at  once 
sacrificed,  no  matter  what  its  pedigree  was.  His  herd  at  first,  therefore, 
was  a composite  one,  as  he  bought  Booth  or  Bates  stock  which  came 
nearest  to  his  ideal.  For  many  years  he  worked  on  with  only  moderate 
success.  Although  he  bought  the  best  bulls  in  England  or  Scotland 
which  came  nearest  the  type  he  had  fixed  in  his  mind  as  an  ideal  butcher’s 
beast,  he  failed  to  get  any  one  that  came  up  to  his  ideal.  But  at  length, 
by  what  was  in  reality  a great  stroke  of  luck,  he  had  a bull  which  has 
had  as  great  an  infiuence  on  the  shorthorns  of  recent  times  as  Favourite 
had  in  the  foundation  of  the  breed.  In  the  autumn  of  1858,  it  happened 
that  a number  of  cows  in  his  herd  were  found  to  be  not  in-calf,  and  it 
was  necessary  to  get  another  bull,  and  he  wanted  a good  young  red  one. 
He  accordingly  set  out  on  his  quest  through  the  herds  of  England,  but 
failed  to  find  a bull  that  was  likely  to  meet  his  want.  He  then  wrote  to 
a well-known  English  breeder,  Mr.  Wilkinson  of  Lenton,  asking  if  he  could 
supply  him  with  a good  red  young  bull.  Mr.  Wilkinson  replied  that  he 
could  not  supply  him  with  a young  red  bull,  but  he  would  recommend 
him  to  take  Lancaster  Comet  (12663),  then  an  eight-year-old,  which  he 
would  let  him  have  at  little  more  than  butcher  value.  Mr.  Cruickshank 
had  previously  visited  the  Lenton  herd  in  search  of  a young  bull,  and  he 
had  seen  the  good  class  of  stock  got  by  Lancaster  Comet,  but  as  he  only 
saw  that  bull  in  his  stall  and  had  no  thought  at  the  time  of  buying  an 
old  bull,  he  had  not  examined  him  with  a very  critical  eye.  The  breeding 
of  the  bull  was  right  enough,  as  he  and  his  dam  were  both  by  Will 
Honeycomb,  a superior  bull,  tracing  back  on  both  sides  of  the  house  to 
Ketton  and  Barmpton  blood.  Mr.  Cruickshank  therefore  felt  that  as  it 
was  urgently  desirable  to  get  a bull  even  as  a stop-gap,  and  as  the  price 
of  Lancaster  Comet  was  only  £30,  he  closed  with  Mr.  Wilkinson’s 
offer. 

When  the  animal  was  sent  on  Mr.  Cruickshank  rode  down  to  the 
railway  station  to  have  a critical  view  of  his  new  purchase.  He  found 
the  bull  was  a thick-built,  straight-topped,  well-quartered  animal,  with 
a good  coat  of  hair.  But  he  also  found  to  his  horror  that  the  bull  had 
horns,  which  were  almost  the  length  of  a West  Highlander’s.  One  look 
at  these  horns  was  enough  for  Mr.  Cruickshank,  and  the  bull  was  not 
even  allowed  to  set  foot  on  Sittyton,  but  was  sent  to  an  out-farm  to  die 
of  rheumatism  through  his  being  kept  out  too  late  in  the  autumn.  He 
was  put  to  only  a few  cows  which  were  considered  doubtful  breeders. 
One  of  these  cows  was  Virtue,  which  was  regarded  as  being  only  a moderately 
good  animal.  But  the  union  of  Lancaster  Comet  with  Virtue  produced 
the  wonder-working  bull  Champion  of  England  (17526),  whose  influence 
as  a sire  raised  the  Sittyton  herd  to  the  pinnacle  of  fame,  and  whose 
blood  flows  in  the  veins  of  practically  every  high-class  shorthorn  of 
the  present  day.  He  was  put  to  all  the  best  cows  in  the  herd  up  till 
his  death  in  1870,  and  he  was  followed  by  his  sons,  his  grandsons,  and  his 
great-grandsons.  One  of  his  great-grandsons,  namely,  Eoan  Gauntlet,  was 
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a most  notable  sire,  as  he  begot  Field-Marshal,  William  of  Orange, 
Baron  Violet,  etc.  Another  grandson,  namely,  Cumberland,  was  equally 
famous,  as  he  was  the  sire  of  Scottish  Archer,  Sittyton  Fame,  Gondolier, 
Merlin,  and  other  very  notable  animals. 

At  that  time  the  great  bulk  of  the  English  breeders  had  a great  prejudice 
against  the  Cruickshank  or  Aberdeenshire  type  of  shorthorns.  But  the 
Americans  and  Canadians  were  very  quick  to  recognise  the  merits  of  these 
cattle,  and  for  a good  many  years  all  his  young  bulls,  excepting  such  as  were 
picked  by  regular  customers,  were  exported  to  North  America.  Many  of  the 
North  country  breeders,  however,  had  bought  Sittyton  bulls,  and  their  fame 
was  spreading  rapidly,  just  as  the  herd  came  to  be  dispersed  in  1889,  when 
Mr.  Cruickshank  had  reached  the  age  of  eighty-two  years,  and  was  unable 
to  devote  so  much  attention  to  them  as  was  required.  Two  circum- 
stances also  helped  to  show  the  shorthorn  breeders  of  England  the  merits 
of  the  Cruickshank  shorthorns.  For  one  thing,  the  Colly nie-bred  Mario, 
owned  by  Mr.  A.  M.  Gordon  of  Newton,  won  at  both  the  Eoyal  and 
the  Highland  Shows  of  1888.  For  another  thing,  Mario’s  sire,  the 
Sittyton-bred  Field-Marshal,  was  hired  by  the  late  Queen  Victoria  from 
Mr.  Duthie  to  head  the  Eoyal  herd  at  Windsor.  But  in  1889  the  whole 
herd  was  sold  to  Mr.  Eobert  Bruce  for  Messrs.  James  ISelson  & Sons 
with  the  view  of  exporting  them  to  the  Argentine.  Most  fortunately, 
however,  for  the  shorthorn  breed  in  the  United  Kingdom,  a financial 
collapse  in  the  Argentine  prevented  the  cattle  from  being  removed  from 
Sittyton  till  the  following  May,  when  Mr.  Duthie  of  Collynie  bought 
the  bulk  of  the  older  cows  and  Mr.  J.  Deane  Willis  of  Bapton  Manor, 
Wiltshire,  secured  the  bulk  of  the  heifers  and  young  animals,  a few  being 
also  secured  by  Mr.  C.  W.  Tindall  for  Mr.  Sutton  Nelthorpe. 

The  effect  of  these  purchases  was  to  place  the  Collynie  and  Bapton 
Manor  herds  in  the  very  front  rank  of  shorthorn  herds  in  the  country. 
The  late  Messrs.  Marr — father  and  son — had  also  a large  and  carefully 
bred  herd  in  which  Cruickshank  bulls  had  been  very  largely  used,  so  that 
up  to  the  time  of  the  death  of  Mr.  W.  S.  Marr  the  Uppermill  stock  com- 
manded prices  which  were  practically  on  the  same  level  as  Mr.  Duthie’s. 
The  marked  favour  shown  by  Argentine  buyers  for  Cruickshank  stock  also 
caused  the  English  breeders  to  secure  animals  of  that  strain,  and  these 
animals  were  found  to  mate  admirably  with  the  Booth  and  Bates  strains, 
which  were  greatly  improved  by  such  outcrossing.  The  late  Mr.  P.  L. 
Mills  of  Euddington  Hall,  Nottingham,  was  one  of  the  largest  buyers  at  the 
annual  sales  at  Collynie  and  other,  places,  and  when  his  herd  was  dispersed 
after  the  death  of  the  owner,  in  1906,  the  115  head  realised  an  average  of 
£155,  18s.  2d.,  with  a top  price  of  1100  guineas,  paid  for  one  of  the  stock 
bulls,  Euddington  Prince  Christian.  The  estimation  in  which  the  Collynie 
stock  are  held  may  be  judged  by  the  fact  that  at  his  sale  of  bull  calves  in 
October  1907,  his  seventeen  calves  realised  an  average  of  £409, 16s.  3d.  Mr.  J. 
Deane  Willis  has  mostly  sold  his  young  bulls  privately  at  very  high  prices, 
and  at  the  Derby  Eoyal  in  1906  he  sold  his  champion  bull  Bapton  Viceroy 
for  3000  guineas.  Since  the  twentieth  century  began,  the  prices  for  fir^t- 
class  shorthorns  have  been  very  high,  owing  to  the  great  demand  from  the 
Argentine,  and  many  farmers  who  devoted  their  energies  mainly  to  the 
development  of  their  herds  have  done  exceptionally  well  with  them.  One 
instance  of  this  may  here  be  noted.  At  the  Perth  Spring  Sale  in  1906, 
Mr.  James  Durno,  Westertown,  brought  out  twelve  young  bulls,  all  got  by  one 
sire — Diamond  Mine — and  the  lot  realised  an  average  of  £232,  18s,  6d.,  or 
an  aggregate  of  £2795.  This  was  independent  of  the  other  bulls  which  he 
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sold  at  Aberdeen  and  elsewhere,  and  of  any  cows  and  heifers  that  he  might 
have  to  sell,  and  all  this  was  done  on  a 153-acre  holding  rented  at  £153 ! 

The  points  of  the  shorthorn  have  been  thus  set  forth  by  Mr.  John 
Thornton,  who  for  many  long  years  has  conducted  most  of  the  shorthorn 
sales  in  England : “ The  breed  is  distinguished  by  its  symmetrical  pro- 
portions and  by  its  great  bulk  on  a comparatively  small  frame,  the  offal 
being  very  light  and  the  limbs  small  and  fine.  The  head  is  expressive, 
being  rather  hard  across  the  forehead,  tapering  gracefully  below  the  eyes 
to  an  open  nostril  and  fine  fiesh-coloured  muzzle.  The  eyes  are  bright, 
prominent,  and  of  a particularly  placid,  sweet  expression,  the  countenance 
being  remarkably  gentle.  The  horns  (whence  comes  the  name)  are,  by 
comparison  with  other  breeds,  unusually  short.  They  spring  well  from 
the  head  with  a graceful  downward  curl,  and  are  of  a creamy  white  or 
yellowish  colour,  the  ears  being  fine,  erect,  and  hairy.  The  neck  should 
be  moderately  thick  (muscular  in  the  male)  and  set  straight  and  well  into 
the  shoulders.  These  when  viewed  in  front  are  wide,  showing  thickness 
through  the  heart,  the  breast  coming  well  forward  and  the  forelegs 
standing  short  and  wide  apart.  The  back  among  the  higher  bred  animals 
is  remarkably  broad  and  flat,  the  ribs  barrel-like,  spring  well  out  of  it  and 
with  little  space  between  them  and  the  hip  bones,  which  should  be  soft 
and  well  covered.  The  hind-quarters  are  long  and  well  filled  in,  the  tail 
being  set  square  upon  them,  the  thighs  meet  low  down,  forming  the  full 
and  deep  twist ; the  flank  should  be  deep  so  as  partially  to  cover  the  udder, 
which  should  not  be  too  large  but  placed  forward,  the  teats  being  well 
formed  and  square  set  and  of  a medium  size ; the  hind  legs  should  be  very 
short  and  stand  wide  and  quite  straight  to  the  ground.  The  general 
appearance  should  show  even  outlines.  The  whole  body  is  well  covered 
with  long  soft  hair,  there  frequently  being  a fine  undercoat,  and  this  hair 
is  of  the  most  pleasing  variety  of  colour,  from  a soft  creamy  white  to  a full 
deep  red.  Occasionally  the  animal  is  red  and  white,  the  white  being 
found  principally  on  the  forehead,  underneath  the  belly,  and  a few  spots 
on  the  hind-quarters  and  legs ; in  another  group  the  body  is  nearly  white 
with  the  neck  and  head  partially  covered  with  hair,  whilst  in  a third 
type  the  entire  body  is  most  beautifully  variegated,  of  a rich  deep  purple 
or  plum-coloured  hue.  On  touching  the  beef  points,  the  skin  is  found  to 
be  soft  and  mellow  as  if  lying  on  a soft  cushion.  In  animals  thin  in 
condition  a kind  of  inner  skin  is  felt,  which  is  the  'quality’  or 
handling  indicative  of  the  great  fattening  propensities  for  which  the  breed 
is  famous.” 

The  shorthorns  have  been  well  called  " the  red,  white,  and  roans,” 
these  being  the  colours  of  the  breed.  Some  of  the  original  shorthorns 
found  in  Durham  were  black  mixed  with  white,  but  none  of  these  are  to 
be  found  among  the  improved  shorthorns  of  the  present  day.  Some  of 
the  early  shorthorns  also  had  dark  or  even  black-coloured  noses — as  for 
instance  " Dicky  Barker’s  Blacknose,”  the  great-grandsire  of  Favourite — but 
that  has  been  pretty  well  bred  out  also,  and  any  animal  that  shows  a dark- 
coloured  nose  is  usually  fattened  off.  A red  animal  mated  with  another 
red  usually  produces  a red  calf,  and  a roan  mated  with  a roan  generally 
produces  a roan  calf ; while  a red  animal  mated  with  a white  animal 
almost  invariably  produces  a roan  calf.  Foreign  buyers  almost  invariably 
prefer  blood-reds  or  dark  roans,  so  that  when  a strong  foreign  demand 
prevails  the  white  cow  or  bull  is  not  generally  of  the  same  value  as^  a 
blood-red  or  a rich  roan.  But  all  the  same  the  white  bull  and  white 
cow  are  more  or  less  indispensable,  as  the  red  colour  is  apt  to  degenerate 
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into  a yellowish  colour,  which  is  not  liked  by  either  home  breeders  or 
foreign  buyers,  and  the  roan  is  apt  to  degenerate  into  a “ dirty  ” or  slaty 
roan,  so  that  by  the  use  of  the  white  and  red  one  can  begin  again  and 
keep  the  colours  right. 

The  numbers  of  pedigreed  shorthorn  cattle  bred  in  the  country  are 
now  so  numerous  that  the  Shorthorn  Society  have  commenced  to  issue 
two  volumes  yearly — one  giving  the  pedigrees  of  bulls,  and  the  other  of 
cows  and  heifers  and  their  produce.  The  secretary  of  the  Society  is  Mr. 
E.  J.  Powell,  12  Hanover  Square,  London, 

[For  further  information  on  the  subject,  the  reader  may  be  referred 
to  History  of  Shorthorn  Cattle,  a fascinating  and  exhaustive  volume,  edited 
by  James  Sinclair,  editor  of  The  Lire  Stock  Journal  (Yinton  & Co.).  Other 
volumes  of  great  interest  are  The  History  of  Killerhy,  Studley,  and  Warlahy 
Shorthorns,  by  William  Carr  of  Stackhouse  (Eidgway),  and  Thomas  Bates 
and  the  Kirklevington  Shorthorns,  by  Cadwallader  John  Bates  (Eedpath, 
Newcastle).] 


Shropshire  Sheep. — History  and  Origin. — At  the  beginning  of 
last  century  a few  eminent  agriculturists  in  the  Midland  counties  of 
England  banded  themselves  together  for  the  purpose  of  improving  their 
sheep  stock.  At  that  time  there  had  existed  from  time  immemorial  a 
native  breed  on  Morfe  Common  near  Bridgnorth  in  Shropshire ; they 
were  noted  for  their  hardiness  and  for  the  fine  quality  of  their  wool  and 
mutton.  They  were  a small  breed,  and  many  of  them  had  horns,  together 
with  bare  black,  brown  or  speckled  faces  and  legs.  A similar  native 
breed,  of  rather  larger  size,  existed  on  Cannock  Chase  in  Staffordshire. 
Wethers  of  these  breeds  were  in  great  request  for  feeding  on  turnips  and 
hay  on  the  low-lying  farms,  and  when  fat  they  weighed  about  50  lb.  dressed 
dead  weight.  We  have  also  records  of  the  superiority  of  the  wool  of  these 
native  breeds  dating  back  to  1341,  when  Smith,  in  his  History  of  Wool  and 
Woollen  Manufactures  (Chron.  Eusticum,  published  1641),  quotes  the  price 
of  English  wools  for  exportation  in  1341  as  follows : — 

s.  d. 

Shropshire 7 per  stone. 

Nottingham 5 10|  „ 

York  and  Kutland  . 5 9 „ 

Derby 4 8^  „ 

Cumberland  and  Westmorland  . . . .2  4^,, 

These  pioneer  breeders  had  therefore  a good  hardy  foundation  to  work 
upon,  and  they  adopted  a system  of  selection,  rather  than  crossing  with 
other  breeds,  to  attain  their  object.  In  this  manner  they  were  able  to 
retain  the  natural  hardiness  and  other  good  qualities  of  the  breed,  and  they 
devoted  themselves  to  improving  the  symmetry,  size,  and  general  type  by 
an  interchange  of  their  best  rams,  and  by  retaining  the  best  ewes  to  breed 
from.  There  is  no  doubt  that  the  present-day  Shropshire  is  descended 
from  these  native  breeds,  and  its  great  uniformity  of  character  and  perfection 
of  form  is  the  result  of  selection  from  home-bred  sheep  of  the  best  type. 

The  Southdown  ram  is  said  to  have  been  tried  by  some  men  to  improve 
the  breed,  but  the  results  were  unsatisfactory,  and  the  produce  had  to  be 
fed  off.  Whether  the  Southdown  or  other  rams  have  ever  been  introduced 
is  a matter  of  little  consequence,  but  it  is  certain  that  no  one  during  the 
last  fifty  or  sixty  years,  who  has  attained  any  degree  of  success  as  a breeder 
of  Shropshires,  has  deviated  from  a line  of  pure  breeding. 
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Two  breeders  deserve  special  mention  in  the  evolution  of  the  present 
Shropshire  sheep  from  the  original  native  breed,  namely,  Samual  Meire  of 
Berrington  and  George  Adney  of  Harley.  They  were  associated  later  with 
such  well-known  breeders  as  the  late  Messrs.  Thomas  Mansell,  John  Evans, 
Thomas  Horton,  John  Coxon,  Henry  Matthews,  E.  H.  Masfen,  J.  & E. 
Crane,  H.  J.  Shelden,  etc. 

It  was  not  till  the  year  1853  that  the  Eoyal  Agricultural  Society  of 
England  recognised  Shropshires  as  a distinct  breed,  and  prizes  were  pro- 
vided for  them  at  the  Gloucester  Meeting  of  that  year.  Since  then  the 
breed  has  steadily  gained  in  favour,  culminating  in  1884  at  the  Eoyal  ” 
Show  at  Shrewsbury,  when  875  Shropshire  sheep  were  exhibited,  against 
420  of  all  other  distinct  breeds  put  together. 

Export  Trade. — Shropshire  breeders  were  the  first  to  realise  the  value 
of  pedigree  and  of  keeping  correct  records.  A Flock  Book  Society  was 
formed  in  1882,  and  now  Shropshire  sheep  are  to  be  found  all  over  the  world. 
They  are  the  most  cosmopolitan  breed  in  existence,  as  is  shown  by  reference 
to  the  last  two  volumes  of  the  Flock  Book,  where  it  will  be  seen  that  over 
4000  pedigree  Shropshire  sheep  have  been  exported  during  1906  and  1907, 
and  they  have  gone  to  the  following  countries : — United  States  of  America, 
Canada,  Newfoundland,  Argentine  Eepublic,  Uruguay,  Chile,  Peru,  Brazil, 
Natal,  Cape  Colony,  Transvaal,  Algiers,  Algoa  Bay,  Australia,  Tasmania, 
New  Zealand,  Eussia,  Germany,  France,  Spain,  Denmark,  Sweden,  Hungary, 
Finland,  Jamaica,  Demerara,  Japan,  etc.  No  other  breed  of  sheep  can 
show  anything  like  this  record  in  the  export  trade,  and  it  goes  to  prove  the 
great  adaptability  the  Shropshire  has  to  thrive  in  any  climate,  and  its 
unequalled  value  for  crossing  and  improving  native  breeds,  and  for  pro- 
ducing the  best  quality  of  mutton  and  wool. 

Breed  Points. — It  is  very  essential  that  the  ram  should  have  a bold 
masculine  appearance,  with  plenty  of  strength  and  that  undefinable  yet 
very  important  attribute — character.  To  pedigree  ram-breeders  the  head 
is  a most  important  point ; it  should  be  wide  over  the  top  between  the 
ears  and  between  the  eyes,  and  must  be  strong  without  being  too  big  and 
coarse  ; the  nose  strong  and  wrinkled ; the  eyes  lively,  large,  and  prominent ; 
the  ears,  medium  in  size,  should  not  droop,  but  be  well  set  up  without  being 
too  much  pricked.  The  face,  ears,  and  legs  should  be  of  a nice  mellow 
black  colour.  The  head  is  completely  covered  over  the  top  and  round  the 
eyes  with  fine  white  wool — black  or  grey  wool  being  considered  a bad 
fault.  The  neck  must  be  thick  and  muscular  and  well  arched,  with  good 
collar  or  neck-vein.  Chest  full,  wide  and  deep.  The  body  is  of  a thick- 
set, blocky  appearance,  being  as  square  and  deep  as  possible,  standing  on 
short,  straight,  stout  legs  placed  well  apart.  The  back,  from  the  neck  to 
the  tail-head,  should  be  straight  and  wide  and  well  covered  with  a deep 
layer  of  firm  muscle — not  soft  and  fatty.  The  hind  leg  or  gigot  is  particu- 
larly well  developed  in  the  Shropshire,  and  this  is  of  great  value  to  the 
butcher ; it  should  be  full,  wide,  and  deep,  and  fleshed  to  the  hock.  The 
whole  body,  head,  and  legs  should  be  covered  with  a dense  fleece  of  fine 
bright  white  wool  of  medium  length.  The  average  clip  of  a well-bred 
Shropshire  flock  will  weigh  about  9 lb.  per  fleece,  but  individual  rams  will 
shear  up  to  20  lb.  and  shearling  ewes  to  15  lb.  The  wool  commands  as 
high  a price  as  that  of  any  British  breed. 

The  breed  points  of  the  ewe  are  similar  to  those  of  the  ram,  with  the 
exception  that  she  has  a finer  head  and  neck.  She  must  be  as  distinctly 
feminine  in  character  as  the  ram  is  masculine,  and  must  carry  herself  with 
grace  and  gaity. 
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Chief  Points  in  favouk  of  the  Breed. 

Great  prolificacy. — There  are  many  instances  of  Shropshire  ewe  flocks 
having  produced  200  per  cent,  of  lambs,  but  the  usual  average  is  about 
175  lambs  per  100  ewes.  The  ewes  are  splendid  milkers  and  good 
mothers. 

Early  maturity. — Being  possessed  of  a natural  wealth  of  lean  flesh,  the 
Shropshire  comes  early  to  maturity,  and  is  specially  well  adapted  for  the 
fat-lamb  trade  at  home  and  for  producing  “ freezers  ” abroad. 

Mutton. — It  contains  a very  large  proportion  of  lean  meat,  is  tender, 
juicy,  and  close  in  the  grain.  The  hind-quarter  or  “gigof’is  extra  well 
developed,  which  gives  the  carcass  a fine  blocky  appearance  when  hung  up. 
The  mutton  commands  the  highest  price  in  the  principal  home  and  foreign 
markets. 

Wool. — It  is  fine  in  texture,  bright,  very  dense,  and  of  medium  length, 
and  clips  a good  weight — 15  lb.  being  quite  a common  weight  of  fleece  at 
fourteen  months  old. 

Hardiness. — The  breed  has  inherited  and  retained  this  valuable  character- 
istic ; it  is  notoriously  sound  in  constitution,  and  is  capable  of  withstanding 
extreme  variations  of  heat  and  cold. 

Adaptability  to  various  soils  and  climates. — The  Shropshire  is  to  be 
found  in  every  county  in  England,  and  throughout  Scotland,  Ireland,  and 
Wales.  It  has  been  found  to  thrive  equally  well  on  heavy  clay  soils  and 
poor  light  land,  and  in  wet  districts  as  well  as  dry — provided  always  that 
the  general  management  is  good.  It  is  also  to  be  found  practically  in 
every  part  of  the  globe 

General  thriftiness. — Of  a quiet,  docile  nature,  the  Shropshire  is  a very 
modest  consumer,  and  can  thus  be  run  more  thickly  on  the  ground  than 
most  breeds. 

Erom  the  above-mentioned  attributes,  and  combining  as  they  do  the 
most  valuable  and  desirable  points  from  a wool  and  mutton  point  of  view 
to  a greater  extent  than  any  other  breed,  with  a minimum  of  objectionable 
features,  Shropshire  sheep  have  obtained  an  eminent  and  permanent 
position  in  the  estimation  of  sheep  men  all  over  the  world.  They  meet  all 
the  requirements  of  the  present  day  as  a successful  general-purpose  sheep, 
and  are  therefore  very  profitable  to  farmers  and  graziers. 

Value  for  Crossing  Purposes. — The  valuable  characteristics  of  the  pure 
Shropshire  are  conveyed  to  their  crosses  in  a remarkable  degree.  To 
produce  the  best  quality  of  fat  lamb  and  butcher’s  sheep,  the  Shropshire 
ram  has  no  equal.  He  has  been  used  most  successfully  on  many  breeds 
of  ewes — notably  on  Border- Leicester,  Dorset  horn,  Lincoln,  Merino, 
Cheviot,  half-bred,  cross-bred,  and  even  on  blackfaced  Highland  ewes, 
with  marvellous  results.  It  has  been  found  that  the  Shrop-cross  lamb 
comes  very  early  to  maturity ; the  mutton  is  of  the  best  description  and 
most  saleable,  being  of  moderate  size  and  possessing  a large  proportion  of 
lean  meat.  Some  farmers  prefer  a big  coarse  sheep  on  long  legs,  but  these 
are  slow  to  fatten,  and  require  much  more  room  and  feed  before  they  can 
be  put  on  the  market,  and  the  mutton,  being  too  big,  fat,  and  coarse,  does 
not  command  as  high  a price  by  Id.  or  2d.  per  lb.  It  is  much  more  profit- 
able to  fatten  say  150  medium-sized,  fine  quality  sheep  than  100  big, 
long-legged,  coarse  sheep  on  the  same  quantity  of  feed. 

It  is  the  gross  weight  of  good  quality  mutton  that  can  be  sold  off  a 
farm  that  should  be  looked  to  rather  than  getting  an  apparently  big 
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price  for  a few  big  sheep.  It  will  be  found,  if  carefully  calculated,  that 
these  latter  are  not  a profitable  type  of  sheep  to  produce  or  keep  on  a 
farm.  The  Shropshire  cross,  being  naturally  a fleshy,  medium-sized  animal, 
healthy  and  thrifty,  will  be  found  to  be  always  at  any  day  of  its  life  in 
good  butcher’s  condition.  Under  good  management  it  is  very  rare  to  find 
a poor,  lean  Shropshire  or  Shrop-cross ; they  are  ready  for  market  when 
required. 

Foreign  Demand. — Those  are  the  valuable  practical  characteristics  that 
have  drawn  the  attention  of  our  critical  colonial  and  foreign  customers 
to  the  breed,  for  they  find  Shropshires  are  just  the  sheep  they  require  for 
producing  the  best  class  of  ‘‘  freezers  ” and  for  grading  up  their  native 
breeds,  whilst  the  Shrop-cross  wool  is  a most  valuable  and  saleable 
commodity. 

The  famous  Canterbury  frozen  lamb  from  New  Zealand  is  almost 
entirely  Shropshire  cross,  and  many  well-known  authorities  can  be  quoted 
to  verify  the  pre-eminent  value  of  the  Shropshire  in  Australasia. 

Whilst  in  the  United  States  of  America  and  Canada  we  have  the  largest 
pure-bred  Shropshire  registry  in  the  world,  having  3500  members,  and 
Shropshires  are  to  be  found  in  every  State  of  the  Union. 

There  are  many  breeds  of  sheep  that  thrive  well  in  their  native  district, 
but  few  that  do  not  rapidly  deteriorate  when  removed  to  countries  where 
their  environment  is  changed.  It  is  a valuable  characteristic  of  the 
Shropshire  that  it  quickly  becomes  acclimatised,  and  long  retains  its  many 
good  qualities  even  in  surroundings  widely  differing  from  the  home  of  the 
breed. 


Sidebone. — A striking  peculiarity  of  the  foot  of  the  soliped  is  the 
possession  of  two  cartilages,  one  on  the  outside,  the  other  on  the  inside. 
These  lateral  cartilages  are  placed  immediately  above  the  hoof,  being 
attached  to  the  upper  border  of  the  coffin  or  pedal  bone,  and  almost  directly 
under  the  skin.  They  extend  from  above  the  heels,  where  they  are  highest 
and  most  prominent,  to  within  a short  distance  of  the  front  of  the  coronet, 
tapering  to  a somewhat  narrow  point.  The  young  healthy  cartilage  or 
gristle  is  elastic  and  compressible.  The  condition  known  as  sidebone  is  a 
hardening  of  the  lateral  caMilage  by  the  deposition  of  lime  salts  as  in  bone, 
whose  original  basis  is  cartilage,  though  the  microscopic  structure  of  a side- 
bone may  not  be  identical  with  that  of  an  ordinary  bone. 

In  the  earlier  stages  of  the  change  the  lateral  cartilage  loses  its 
pliability  and  then  becomes  quite  hard  and  resistant.  This  change  may 
commence  in  any  part  of  the  cartilage.  It  rarely  occurs  in  the  hind  feet. 
In  advanced  cases  the  process  of  deposition  of  lime  salts  goes  on  beyond 
the  limits  of  the  cartilage,  and  the  sidebone  is  often  much  larger  than  the 
original  cartilage.  Though  there  may  not  be  perfect  agreement  as  to  the 
functions  of  these  cartilages,  or  how  sidebones  interfere  with  an  animal’s 
gait,  it  is  accepted  that  the  sidebone  may  prove  a cause  of  permanent 
lameness  and  serious  depreciation  in  value. 

Heavy  draught  horses  are  much  more  commonly  the  subjects  of  side- 
bone, though  lighter  horses  of  any  breed  or  mixture  of  blood  are  sometimes 
so  affected.  Animals  with  strong,  open  feet  appear  less  liable  than  those 
having  narrow,  blocky  feet.  Sidebone  has  for  a long  time  been  regarded 
as  hereditary  unsoundness,  and  great  care  has  been  taken  by  our  Breed 
Societies  and  others  to  exclude  animals  so  afflicted,  we  believe,  with  ttie 
result  of  very  materially  obviating  their  appearance  in  our  high-class  stock ; 
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but  however  the  improvement  may  have  been  effected,  sidebone  is  much 
less  common  among  horses  than  it  was  a quarter  of  a century  since. 

Cause. — Heredity  is  an  important  factor  as  predisposing  an  animal,  and 
concussion  or  directly  applied  injury  brings  the  inherent  predisposition 
into  play.  Shoes  with  high  calkins  are  regarded  by  some  authorities  as 
exciting  causes. 

Symptoms. — In  order  to  be  in  a position  to  detect  sidebone  in  its  less 
advanced  stages,  an  acquaintance  with  the  normal  cartilages  is  essential. 
To  the  observer  who  has  attained  such  knowledge,  pressure  on  the  skin 
over  the  cartilage  will  convey  the  impression  of  abnormal  hardness  and 
probably  resistance.  It  is  this  impression  which  is  of  greatest  value.  It  is 
often  said  that  a cartilage  affected  with  sidebone  is  immovable.  This  is 
not  invariably  the  case,  for  the  hardening  may  most  affect  the  upper  part  of 
the  cartilage,  while  the  lower  part,  which  is  attached  to  the  coffin  bone,  is 
still  comparatively  soft  and  pliable,  so  that  on  pressure  the  cartilage  may 
yield  considerably.  It  is  important  to  bear  in  mind  the  fact  that  this 
hardening  may  affect  any  part  or  the  whole  of  the  cartilage,  and  a small 
sidebone  near  the  front  of  the  coronet  may  prove  as  important  as  calcifica- 
tion of  the  larger  posterior  portion.  The  examination  should  be  made 
with  the  foot  on  the  ground  and  also  held  up ; in  the  latter  position  the  back 
part  of  the  cartilage  can  be  grasped  by  the  fingers,  and  often  a good  idea  as 
to  its  condition  can  thus  be  gained. 

Lameness  does  not  invariably  accompany  sidebone,  though  often  the 
gait  is  stiff  and  stilty.  Indeed,  at  a walking  pace  sidebones  of  moderate 
dimensions  often  appear  to  do  little  harm.  The  faster  paces,  however, 
usually  cause  the  affected  animal  to  go  very  lame,  and  while  many  a 
heavy  horse  with  good  open  feet  and  a sidebone  may  perform  slow  work 
satisfactorily  for  years,  this  defect  must  be  regarded  as  a serious  drawback 
to  a horse  whose  pace  at  work  is  beyond  that  of  walking.  Animals  with 
sidebones  go  better  on  soft  than  on  hard  ground.  Though  the  hind  feet  are 
provided  with  lateral  cartilages,  these  are  very  rarely  affected  with  sidebone. 

Treatment. — No  curative  measures  are  known;  cold  or  warm  water 
and  shoeing  with  a bar-shoe  are  sometimes  palliative.  The  rest  entailed  by 
firing  and  blistering  is  sometimes  followed  by  less  marked  lameness  for 
a time,  but  the  jar  on  the  hard  road  usually  brings  it  on  as  badly  as 
ever  again.  Sometimes  the  whole  cartilage  is  removed  by  surgical  operation. 
Division  and  removal  of  a portion  of  the  nerves  (neurectomy)  is  perhaps 
the  treatment  most  likely  to  allow  the  animal  to  work  free  from  pain  and 
lameness. 


Silos. — See  Ensilage. 
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which  repeals  and  consolidates  the  Small  Holdings  Act,  1892  (55  & 56 
Viet.  c.  31),  and  the  Small  Holdings  and  Allotments  Act,  1907  (7  Edw.  vii. 
c.  54),  in  so  far  as  it  relates  to  small  holdings.  For  the  provisions  affecting 
Allotments,  see  that  article. 

Definitioiis. — A small  holding  is  an  agricultural  holding  which  exceeds 
1 acre  and  does  not  exceed  50  acres,  or,  if  it  does  exceed  50  acres,  is  at 
the  date  of  sale  or  letting  of  an  annual  value  for  the  purposes  of  income 
tax  not  exceeding  £50  (s.  61). 

Schemes. — Section  1 of  the  Act  of  1907  provided  for  the  appointment 
of  two  or  more  Small  Holdings  Commissioners.  Mr.  Edwin  J ohn  Cheney 
and  Mr.  Matthew  Talbot  Baines  have  been  appointed  under  this  power. 
The  Commissioners  are  to  ascertain  the  extent  to  which  there  is  a demand 
in  each  county,  and  the  extent  to  which  it  is  reasonably  practicable  to 
satisfy  that  demand.  For  this  purpose  they  are  to  confer  with  the  County 
Councils  and  may  co-operate  with  other  authorities,  associations,  and  persons 
whom  they  consider  qualified  to  help  them.  Local  Authorities  may  make 
representations  to  the  Commissioners,  and  it  is  the  duty  of  every  Authority 
to  give  information  to  and  assist  the  Commissioners.  The  Commissioners 
report  their  information  to  the  Board,  and  state  whether  they  think  it 
desirable  that  a scheme  should  be  made,  and  may  make  proposals  as  to  the 
nature  of  the  scheme  (s.  3). 

If  the  Board,  after  considering  the  report,  consider  a scheme  desirable, 
they  forward  the  Commissioners’  scheme,  with  any  modifications  and 
observations,  to  the  County  Council,  who  must  prepare  one  or  more  draft 
schemes  to  give  effect  to  the  report.  The  County  Council  may  also  make 
representations  to  the  Board.  If  the  County  Council  decline  to  undertake 
the  duty  or  fail  to  prepare  the  schemes  within  six  months,  or  any  extension 
granted  by  the  Board,  of  the  receipt  of  the  report,  the  Board  may  instruct 
the  Commissioners  to  prepare  schemes.  A County  Council  may  also,  on  its 
own  initiative,  and  without  receiving  any  report,  prepare  schemes  for  their 
county.  A draft  scheme  may  specify — (1)  the  localities  in  which  land  is 
to  be  acquired ; (2)  the  approximate  quantity  of  land  to  be  acquired,  and 
the  number,  nature,  and  size  of  the  holdings  to  be  provided ; (3)  whether 
grazing  and  other  similar  rights  should  be  attached  to  the  holdings,  and  to 
what  extent,  and  the  quantity  of  land  or  the  extent  and  nature  of  the  rights 
to  be  acquired  for  the  purpose ; (4)  the  time  within  which  the  scheme  is  to 
be  carried  into  effect;  and  (5)  incidental,  consequential,  and  supplemental 
provisions.  Two  or  more  Councils  may  act  jointly  (s.  4). 

The  Act  contains  provisions  whereby  the  draft  scheme  is  to  be 
advertised  and  objections  considered,  and,  if  necessary,  a public  local 
inquiry  may  be  held.  The  Board  may  then  either  settle  and  confirm  the 
scheme,  with  or  without  modification,  or  annul  the  scheme  (s.  5). 

When  the  scheme  has  been  confirmed,  it  is  the  duty  of  the  County 
Council  to  carry  it  out.  If  they  fail  to  do  so,  the  Board  may  direct  the 
Commissioners  to  do  so,  and  the  Commissioners  then  have  all  the  powers 
of  the  Council.  If  it  appears  to  the  Board  that  the  carrying  out  of 
a scheme  has  resulted,  or  is  likely  to  result,  in  a loss,  the  Board  may,  with 
the  consent  of  the  Treasury,  make  good  the  whole  or  part  of  the  loss 
(s.  6).  _ _ 

Acquisition  of  land  hy  County  Councils. — The  County  Councils  may 
still  proceed  without  the  preliminary  preparation  of  a scheme,  as  under  the 
old  Act  of  1892.  In  either  case  they  may  acquire  land  either  in  their 
own  county  or  outside  it  voluntarily  or  compulsorily.  They  may  also  lease 
land  voluntarily. 
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If  the  land  be  purchased  or  leased  voluntarily,  the  parties  are  free  to 
make  their  own  bargain,  except  that  the  County  Council  are  to  a certain 
extent  restricted  by  financial  provisions.  In  the  case  of  voluntary  leasing, 
any  person  who  has  power  to  lease  land  for  agricultural  purposes  for  a 
limited  term  may  lease  land  to  a Council  for  small  holdings  for  a terra  not 
exceeding  thirty-five  years,  with  or  without  the  right  of  renewal  conferred 
in  the  case  of  land  hired  compulsorily  (see  infra).  If  the  power  to  lease  is 
subject  to  any  consent  or  conditions,  the  lease  must  be  in  conformity  with 
such  consent  or  conditions.  Special  provision  is  made  for  Crown  lands  and 
glebe  and  ecclesiastical  lands  (s.  40). 

The  following  lands  cannot  be  acquired  compulsorily : parks,  gardens, 
pleasure  - grounds,  home  farms  to  a mansion  - house,  land  required  for 
amenity  or  convenience  of  a dwelling-house,  woodland  not  surrounded  by 
or  adjacent  to  other  land  acquired,  land  occupied  by  corporations  or 
companies  carrying  on  public  undertakings,  sites  of  ancient  monuments, 
etc.,  holdings  of  less  than  50  acres.  Eegard  is  had  also  to  the  size  of 
holdings  interfered  with,  the  disturbance  of  the  proportion  between  build- 
ings and  land,  and  other  similar  matters  (s.  41). 

When  land  is  purchased  or  hired  compulsorily,  it  is  done  under  the 
authority  of  an  order  of  the  Board,  and  in  conformity  with  the  provisions 
of  the  Lands  Clauses  Acts,  except  that  questions  of  compensation  are 
determined  by  a single  arbitrator  appointed  by  the  Board,  and  that  no 
additional  allowance  is  made  on  account  of  the  purchase  or  hiring  being 
compulsory.  The  order  is  published  and  advertised  by  the  Council,  and  if 
no  objection  is  presented  to  the  Board  or  all  objections  are  withdrawn,  the 
Board  confirms  the  order.  If  any  objections  remain  unsettled,  the  Board 
causes  a public  inquiry  to  be  held,  at  which  the  Council  and  all  persons  inter- 
ested in  the  land,  and  any  other  person  whom  the  person  holding  the  inquiry 
may  allow,  is  heard.  The  Board  consider  the  report  of  this  inquiry  before 
confirming  the  order.  In  assessing  compensation,  the  arbitrator  is,  as  far 
as  practicable,  to  act  on  his  own  knowledge  and  experience.  The  person 
holding  any  inquiry  or  arbitration  must  hear  any  authorities  or  parties 
authorised  as  above,  or  their  agents  and  witnesses,  but  unless  authorised 
by  the  Board  shall  not  hear  counsel  or  expert  witnesses  (s.  39  and 
Schedule  L). 

In  the  case  of  land  to  be  hired  compulsorily  the  above  provisions  apply, 
and  also  the  following : The  land  must  be  taken  for  not  less  than  fourteen 
and  not  more  than  thirty-five  years.  The  order  authorising  the  hiring 
must  determine  the  terms  and  conditions  other  than  the  rent,  and  in 
particular — (1)  must  provide  for  the  insertion  in  the  lease  of  covenants  by 
the  Council  to  cultivate  in  a proper  manner  and  to  pay  compensation 
to  the  landlord,  at  the  end  of  the  tenancy,  for  depreciation  owing  to 
the  failure  of  the  Council  or  their  tenants  to  observe  those  covenants, 
or  owing  to  any  user  of  the  land,  and  also  (unless  otherwise  agreed) 
covenants  to  keep  the  building  and  premises  in  repair;  (2)  shall  not 
authorise  the  breaking  up  of  pasture  unless  the  Board  are  satisfied  that  the 
breaking  up  will  not  depreciate  the  value  of  the  land,  or  that  the  holdings 
cannot  otherwise  he  successfully  cultivated ; (3)  shall  not,  unless  the  land- 
lord consents,  give  the  Council  the  right  to  cut  timber  or  trees,  or  to  take, 
sell,  or  carry  away  any  minerals,  gravel,  sand,  or  clay,  except  so  far  as  may 
be  necessary  or  convenient  for  erecting  buildings  on  the  land;  or  otherwise 
adapting  the  land  for  small  holdings.  The  Council  must  pay  compensation 
for  such  minerals,  etc.  Questions  as  to  the  amount  of  rent,  or  of  com- 
pensation to  persons  entitled  thereto  in  respect  of  the  land,  or  any  interest 
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therein,  or  in  respect  of  improvements  executed  on  the  land  or  otherwise ; 
or,  if  part  only  of  a holding  held  for  an  unexpired  term  is  hired,  of  the 
rent  to  be  paid  for  the  residue  of  the  holding  during  the  remainder  of  that 
term,  are,  unless  agreed  upon,  to  be  determined  by  valuation  by  a single 
arbitrator  appointed  by  the  Board.  Part  II.  of  Schedule  I.  also  contains 
instructions  to  the  valuer  as  to  how  to  arrive  at  the  amount  of  the  rent 
and  compensation.  On  the  determination  of  a compulsory  tenancy,  questions 
as  to  the  amount  of  depreciation  due  from  the  Council  are  to  be  decided  by 
arbitration  (s.  39  and  Schedule  I.). 

A Council  may  renew  a compulsory  tenancy  by  giving  not  more  than  two 
and  not  less  than  one  year’s  notice  for  any  period  between  fourteen  and 
thirty-five  years,  at  a rent  to  be  fixed  by  agreement  or  a valuer  appointed 
by  the  Board  (s.  44). 

Existing  easements  may  be  continued  and  new  ones  created  by  the 
order  (s.  39  (4)).  If  the  Council  find  that  the  terms  of  the  compulsory 
purchase  or  hiring  will  cause  loss,  they  may  withdraw  (s.  39  (8)). 

Dealing  with  land  hy  Councils. — The  Council  having  acquired  the 
land  may  adapt  it  for  the  purpose  of  small  holdings  by  dividing  it  and 
providing  fences,  roads,  drains,  and  water  supply.  They  may  also  as 
part  of  the  agreement  for  sale  or  letting  erect  or  adapt  buildings  (s.  8). 
The  Council  can  then  either  sell  or  let  the  small  holdings  (s.  9).  There 
are  no  direct  qualifications  imposed  as  to  the  persons  who  may  buy  or 
rent  the  small  holdings.  The  applicant  may  be  a woman,  and  need 
not  be  even  resident  in  the  county,  but  they  must  be  such  persons 
as  will  themselves  cultivate  their  holdings  (ss.  1 and  7).  The  Council 
has  power  to  sell  or  let  one  or  more  holdings  to  a number  of  persons 
working  on  a co-operative  system  approved  of  by  the  Council  or  to  an 
association  formed  for  the  purposes  of  or  promoting  the  creation  of 
small  holdings,  and  so  constituted  that  division  of  profits  among  the 
members  is  prohibited  or  restricted  (s.  9).  The  Council  has  power  to 
make  rules,  subject  to  confirmation  by  the  Board,  for  carrying  out  the 
Act  (s.  10). 

Conditions  of  holding. — Small  holdings  sold  by  a Council  are,  for  at 
least  twenty  years,  and  for  as  much  longer  as  any  of  the  purchase  money 
remains  unpaid,  subject  to  the  following  conditions : (1)  All  periodical 
payments  must  be  duly  made ; (2)  the  holding  must  not  be  divided, 
assigned,  or  let  without  the  consent  of  the  Council ; (3)  the  holding  must 
be  cultivated  by  the  owner  or  occupier,  and  must  only  be  used  for  agriculture ; 
(4)  not  more  than  one  dwelling-house  may  be  erected  on  the  holding,  but 
the  Council  may  relax  this  condition  if  such  relaxation  will  benefit  the 
holding  or  adjacent  holdings,  but  the  Council  cannot  authorise  more  than 
one  dwelling-house  to  be  erected  for  occupation  with  any  one  small 
holding ; (5)  the  dwelling-houses  must  comply  with  the  Council’s  require- 
ments; (6)  no  dwelling-house  may  be  used  for  the  sale  of  intoxicating 
liquor ; (7)  if  the  Council  considers  a dwelling-house  should  not  be  erected 
on  a holding,  no  such  house  may  be  erected  without  the  consent  of  the 
Council. 

If  any  of  these  conditions  are  broken,  the  Council  may,  after  giving 
the  owner  an  opportunity  of  remedying  the  breach,  cause  the  holding 
to  be  sold.  Also,  if  the  owner  of  a holding  subject  to  the  above  con- 
ditions dies  and  the  holding  would  in  consequence  become  divided,  the 
Council  may  cause  the  holding  to  be  sold,  and  may  buy  it  themselves 
(s.  12).  When  the  owner  of  a holding  which  is  freed  from  the  conditions 
set  out  above  wishes  to  use  it  for  purposes  other  than  agriculture, 
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he  must  first  of  all  offer  it  for  sale  to  the  Council  and  then  to  the  per- 
son entitled  to  the  lands  from  which  the  holding  was  originally  severed 
(s.  15). 

In  the  taking  of  land  Councils  are  as  far  as  practicable  to  avoid 
displacing  any  considerable  number  of  agricultural  labourers  or  others 
employed  on  or  about  the  land  (s.  41).  When  a labourer,  who  has  been 
regularly  employed  on  land  acquired  by  a Council,  proves  that  he  has  in 
consequence  lost  his  employment,  and  that  there  is  no  available  employ- 
ment of  an  equally  beneficial  character  in  the  locality,  the  Council  may  pay 
him  compensation  for  his  loss  of  employment  or  for  his  expenses  in  moving 
to  another  locality  (s.  43). 

Compensation  for  improvements. — A tenant  of  a small  holding  is  entitled 
as  against  the  Council  for  the  improvements  mentioned  in  paragraph  27 
(i.)  (ii.)  (iii.)  and  (iv.)  of  Schedule  I.  of  the  Agricultural  Holdings  Act,  1900,  as 
if  it  had  been  agreed  that  the  holding  should  be  let  as  a market  garden. 
{See  Agricultural  Holdings  Acts,  Vol.  I.  pp.  35,  40.)  He  is  not,  however, 
entitled  to  compensation  for  any  improvement  prohibited  by  the  Council  in 
writing. 

When  the  Council  quit  the  holding  they  are  entitled  to  compensa- 
tion for  the  above  improvements  and  for  any  improvements  mentioned 
in  Parts  I.  and  II.  of  that  schedule  which  were  necessary  or  proper 
to  adapt  the  land  for  small  holdings,  as  if  such  improvements  were 
mentioned  in  Part  III.  of  the  schedule  {see  Agricultural  Holdings 
Acts). 

A tenant  of  a small  holding  may,  before  the  expiration  of  his  tenancy, 
remove  any  fruit  and  other  trees  and  bushes  planted  or  acquired  by 
him  for  which  he  has  no  claim  for  compensation,  and  may  remove  any  tool- 
house,  shed,  green-house,  fowl-house,  or  pig-sty  built  or  acquired  by  him  for 
which  he  has  no  claim  for  compensation  (s.  47  (4)). 

The  Acts  contain  numerous  other  provisions  relating  to  financial  and 
subordinate  matters,  which  would  extend  this  article  to  undue  proportions 
were  they  set  out. 


Small  Holding's  (Scotland). — The  law  on  this  subject  is 
contained  in  the  Small  Holdings  Act,  1892,  55  & 56  Viet.  c.  31.  As  regards 
England  this  Act  has  been  largely  amended  and  modified  by  the  Act  of  1907, 
as  to  which  see  Small  Holdings  (England).  A Bill  on  different  lines  to  the 
English  one  was  passed  by  the  House  of  Commons  in  the  1907  session,  but 
was  rejected  by  the  House  of  Lords.  A Bill  containing  practically  the 
same  provisions  has  again  been  passed  by  the  House  of  Commons,  but  at 
the  date  of  writing  (September,  1908)  has  not  been  passed  by  the  House  of 
Lords. 

Definition. — A small  holding  means  land  acquired  by  a Council  under 
the  Act  which  exceeds  1 acre  and  either  does  not  exceed  50  acres,  or,  if  it 
does  exceed  50  acres,  is  of  an  annual  value  for  the  purposes  of  the  income 
tax  not  exceeding  £50. 

Acquisition  of  land. — If  a County  Council  consider  that  there  is  a 
sufficient  demand  for  small  holdings  in  their  county,  they  may  acquire 
suitable  land  to  provide  small  holdings  for  such  persons  who  desire  to  buy 
and  will  themselves  cultivate  the  holdings  (s.  1).  If,  owing  to  its  proximity 
to  a town  or  suitability  for  building  or  for  any  other  special  reason,  the 
land  has  too  high  a prospective  value  for  purchase,  the  Council  may  hire 
the  land  and  let  it  in  small  holdings.  The  land  is  acquired  under  the 
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provisions  of  the  Lands  Clauses  Acts,  but  the  Council  has  no  power  to  take 
lands  compulsorily. 

Dealing  with  land  hy  the  Council. — Before  selling  or  letting  the  land,  the 
Council  may  adapt  it  for  small  holdings  by  dividing  and  fencing  it,  making 
roads,  drains,  etc.,  and  supplying  water  (s.  3).  The  Council  are  to  appor- 
tion the  total  cost  of  acquiring  and  adapting  the  land  between  the  small 
holdings  and  then  offer  them  for  sale.  If  would-be  holders  are  unable  to 
buy,  the  Council  may  let  them  holdings  not  over  15  acres,  or  over  if  the 
annual  value  for  the  purposes  of  income  tax  does  not  exceed  £15.  Tenants 
have  the  right  to  remove,  before  the  end  of  the  tenancy,  any  fruit  or  other 
trees  and  bushes,  and  any  tool-house,  shed,  green-house,  fowl-house,  or  pig- 
sty planted,  built,  or  acquired  by  them.  The  Council  may  sell  or  let  one  or 
more  small  holdings  to  a number  of  persons  working  on  a co-operative 
system,  to  be  approved  by  the  Council  (s.  4). 

Petition. — Any  one  or  more  electors  may  petition  the  Council,  alleging 
that  there  is  a demand  for  small  holdings.  Such  petitions  must  be 
referred  to  a committee  of  the  Council  for  consideration. 

Position  of  small  holders. — Section  6 deals  with  the  regulations  as  to 
purchase  money  and  sale  as  affecting  the  small  holders,  and  also  provides 
that  the  holdings  may  be  sold  subject  to  such  rights  of  way  or  other  rights 
for  the  benefit  of  other  holdings  as  the  Council  think  right.  The  Council 
lias  power  to  make  rules  for  the  proper  carrying  out  of  the  Act. 

The  conditions  under  which  small  holdings  are  held  are  the  same  as 
those  set  out  under  the  Agricultural  Holdings  Act  (England),  except  that 
not  more  than  one  dwelling-house  may  under  any  circumstances  be  built  on 
each  holding.  The  effects  of  any  breach  of  the  conditions  are  the  same  as  in 
England,  except  that  where  a small  holder  whose  holding  is  freed  from  the 
restrictive  condition  desires  to  use  it  for  purposes  other  than  agriculture, 
he  must  also  offer  it  for  sale  to  the  person  or  persons  whose  lands  immedi- 
ately adjoin  the  holding. 

The  Act  also  contains  provisions  as  to  finance  and  other  matters,  which, 
though  important  from  the  point  of  view  of  the  Council  and  its  members,  do 
not  influence  the  effect  of  the  Act  from  the  point  of  view  of  the  agriculturist. 


Smut. — On  looking  at  a field  of  oats,  barley,  or  other  cereal  soon 
after  the  ears  are  developed,  many  of  the  latter  are  frequently  found  to 
have  a soot-like  powder  in  the  place  where  the  grain  should  have 
been. 

Later  the  powder  blows  away,  leaving  the  ear  little  more  than  a 
skeleton. 

In  some  instances  a very  large  proportion  of  the  grain  crop  is  destroyed 
by  this  disease. 

On  examination  with  the  microscope,  the  black  “smut”  is  seen  to 
consist  of  thousands  of  spores  of  a fungus,  that  which  attacks  oats  being 
Ustilago  avence,  Jens. 

Each  spore,  or  chlamydospore  as  it  is  termed,  is  rouad,  with  a thick  smooth 
coat.  When  placed  in  water  it  germinates,  sending  out  a short  hypha — the 
;promycelium  or  hemibasidium^  on  which  are  produced  laterally  several  very 
small  conidia.  The  latter  also  germinate  in  water  with  the  formation  of 
a minute  hypha;  in  dilute  liquid  manure  or  other  solutions  containing 
dissolved  organic  material,  they  multiply  by  a budding  process  resembling 
that  met  with  in  the  reproduction  of  yeast. 

Although  the  sooty  spores  from  diseased  ears  of  oats  blow  about,  they 
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do  not  spread  disease  to  neighbouring  plants,  nor  do  germinating  conidia 
infect  adult  plants. 

-The  germ  tubes  from  the  conidia  can,  however,  penetrate  the  tissues  of 
seedling  oats  just  after  they  emerge  from  the  grain,  and  it  is  almost  entirely 
by  this  means  that  the  crop  becomes  affected. 

The  black  smut  spores  become  attached  to  healthy  grains  before  or  at 
the  time  of  threshing,  and  many  fall  to  the  ground  and  become  incorporated 
with  the  soil.  Those  sown  with  the  grain  germinate  with  it,  and  infect  the 
young  plants.  The  hyphse  of  the  fungus,  once  inside  the  oat,  soon  extend 
to  the  terminal  buds  of  the  plant,  and  are  finally  carried  into  the  developing 
grains  in  the  ear.  Here  the  fungus  feeds  upon  the  nutrient  materials 
transferred  from  the  leaves  for  the  formation  of  the  fioury  endosperm  of 
the  grains,  using  them  for  the  production  of  its  black  spores. 

Not  only  is  the  ear  of  the  main  axis  of  the  oat  infected,  but  the  fungus 
generally  finds  its  way  to  all  the  “ tillered  ” branches,  so  that  all  the  ears 
produced  by  the  plant  are  usually  destroyed. 

According  to  the  recent  researches  of  Brefeld,  the  oat  plant  sometimes 
becomes  infected  through  its  flowers,  although  access  through  the  young 
seedlings  is  the  commonest  mode  of  entry  of  the  parasite.  Smut  spores  are 
blown  on  to  the  stigma  of  the  open  flower,  and  there  germinate,  sending 
down  an  infecting  germ  tube  into  the  ovary.  In  this  way  the  fungus 
gains  access  to  the  seed,  in  which  it  remains  dormant  until  the  time  when 
the  grain  is  sown  in  the  following  season. 

Wheat  is  also  subject  to  attacks  of  smut.  The  fungus  on  this  crop 
differs  in  slight  detail  from  that  on  oat,  and  is  known  as  Ustilago  tritici,  Jens. 

Two  species  are  found  on  barley,  namely — Loose  smut  {Ustilago 
Jens.)  and  covered  smut  (U.  Jensenii.'Ro^tv.).  The  former  destroys 
the  ear,  and  its  spores  are  distributed  by  the  wind  as  in  the  case  of  oats, 
leaving  a skeleton  ear  only.  The  spores  of  covered  smut  remain  within 
the  damaged  grain  up  to  the  time  of  harvest,  and  do  not  blow  away  easily. 
Eye  is  rarely  “ smutted.” 

Brefeld  concludes  from  his  experiments  that  the  entry  of  smut  fungi 
into  wheat  and  barley  takes  place  chiefly  through  the  flowers,  and  that, 
unlike  oats,  infection  of  the  seedlings  is  uncommon  in  these  crops. 

The  smut  of  maize  {U.  maydis,  D.  C.)  is  well  known  where  this  crop 
is  grown  in  warm  climates.  The  fungus  attacks  all  parts  of  the  plant — 
leaves,  stems,  roots,  and  ears — producing  irregular  deformities  or  swellings, 
some  of  which  may  be  as  large  as  a man’s  head.  The  chlamydospores  are 
round,  with  a thick  cell  wall  ornamented  with  elevated  points.  Wherever 
they  come  in  contact  with  young  tissue  of  the  maize  plant,  they  are  able 
to  set  up  a local  development  of  smut.  General  infection  through  the  seed 
or  seedling  does  not  apparently  occur. 

The  methods  to  be  adopted  for  checking  the  ravages  of  “ smut  ” fungi  are 
similar  to  those  recommended  for  Bunt  {see  Bunt). 

In  the  cases  where  seedling  infection  is  the  common  mode  of  attack, 
treating  the  seed  grain  with  copper  sulphate  solutions,  or  soaking  it  in 
hot  water  at  55°  C.  (131°  F.)  for  five  minutes  in  the  case  of  wheat  and  oats, 
or  53°  C.  (126°  F.)  for  barley,  is  useful,  since  these  processes  kill  the 
chlamydospore  or  the  conidia  without  seriously  damaging  the  grain. 
Soaking  in  a ‘2  per  cent,  solution  of  formalin  for  two  hours  also  checks 
smut. 

The  infected  plants  or  ears  of  maize  should  be  pulled  up,  and  in  all 
cases  the  distribution  of  smut  spores  into  the  soil  or  manures  must  be 
prevented  as  far  as  possible. 
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In  wheat  and  barley,  where,  according  to  Brefeld,  the  fungus  is  in  the  seed 
itself,  and  the  seedlings  appear  to  be  immune,  pickling  processes  which 
aim  at  destroying  the  spores  on  the  outside  of  the  grain  are  of  little  or  no 
value. 

In  such  cases  every  endeavour  should  be  made  to  secure  seed  grain  from 
healthy  crops. 


Soda,  Nitrate  of. — See  Nitrate  of  Soda. 
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Definitions. 

There  is  some  difficulty  in  defining  “ soil.”  It  is  generally  understood 
to  refer  to  the  loose  material  which  is  spread  over  the  dry  surface  of  the 
earth,  also  called  “land.”  Geologists  include  under  the  term  “rock,”  a 
great  deal  of  loose  material  which  agriculturists  would  simply  term 
soil,  sand,  or  clay ; and  there  is  also  the  difficulty  of  exactly  determining 
the  limits  of  soil  and  subsoil.  Our  present  definition  is,  that  soil  is  the 
loose  material  composing  the  surface  of  the  dry  land.  It  is  the  result 
of  the  disintegration  of  compact  rocks  during  long  ages,  under  the 
influence  of  atmospheric  changes,  expedited  by  glacial  action,  tidal  and 
fluvial  action,  volcanic  action,  vegetable  action,  and  changes  of  temperature. 
To  a more  limited  extent,  tillage  acts  in  promoting  further  disintegra- 
tion, and  therefore  has  played  a part  in  the  formation  of  agricultural  soils. 

It  is  convenient  to  regard  the  soil  as  that  section  of  the  land  which  is 
subjected  to  cultivation,  and  to  restrict  the  term  subsoil  to  the  section  which 
lies  immediately  below.  According  to  this  view,  the  soil  can  only  be  a 
few  inches  in  depth,  and  the  subsoil  may  be  of  similar  nature  and 
quality  with  the  soil.  This  is  often  stated  to  be  the  case,  as  when  we  are 
assured  that  a soil  is  3 feet  thick.  In  scientific  works,  9 inches  is  usually 
taken  to  be  the  depth  of  the  soil,  and  below  this  lies  the  subsoil,  whatever 
its  character.  This  definition  is  in  accordance  with  the  term  subsoil- 
ploughing,  which  can  only  apply  to  the  section  underlying  the  ordinary 
cultivated  ground.  It  is  also  convenient  in  estimating  the  amount  of  plant 
food  in  an  acre  of  land ; for  if  the  soil  is  considered  to  extend  indefinitely 
downwards,  it  would  be  impossible  to  calculate  the  amount  of  fertilising 
matter  quantitatively.  We  therefore  accept  the  view  that  the  soil  consists 
of  the  section  subject  to  cultivation — usually  not  more  than  9 inches  in 
depth.  The  subsoil  may  be  of  the  same  character  as  the  soil,  or  may  consist, 
as  it  usually  does,  of  lighter  coloured  and  less  tractable  material,  owing  to  its 
being  shielded  from  the  weather,  and  to  its  not  being  enriched  by  vegetable 
matter.  It  may  also  be  composed  of  sand,  gravel,  clay,  peat,  or  rock. 
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The  Subsoil. 

The  subsoil  is  of  great  importance,  as  it  affects  the  quality  of  the 
surface  soil.  It  may  be  so  close  to  the  surface  that  cultivation  can  only  be 
carried  on  to  a depth  of  3 or  4 inches.  On  the  other  hand,  it  may  lie  at 
such  a depth  from  the  surface  as  to  allow  of  ploughing  2 or  3 feet  in 
depth.  Such  are  the  cases  in  which  trench-digging  and  ploughing  may  be 
performed  with  advantage.  Such  soils  are  exceptional,  for,  as  they  allow 
of  deep  cultivation,  they  are  more  than  9 inches  thick,  and  show  the 
difficulty  of  always  adhering  to  a precise  definition.  Many  hop  gardens  are 
situated  on  soils  of  great  depth,  but  ordinary  arable  land  is  seldom 
ploughed  deeper  than  9 inches. 

When  a light  soil  rests  upon  a retentive  subsoil,  or  when  a clay  rests 
upon  a pervious  gravel,  or  sand,  at  a fair  depth  below  the  surface,  the 
conditions  are  favourable.  When  a light  soil  rests  upon  an  open  gravel, 
the  land  is  “hungry,”  because  it  allows  of  the  drainage  away  of  fer- 
tilising matter.  If  rock  lies  within  a few  inches  of  the  surface,  as  is 
the  case  on  soils  of  the  oolitic  and  other  limestones,  cultivation  is 
necessarily  shallow,  and  the  soil  is  liable  to  suffer  from  drought.  In 

some  cases  the  subsoil  is  unwholesome  on  account  of  its  being  waterlogged. 
This  condition  is  found  wherever  water  can  accumulate  below  the  surface 
in  a stagnant  condition.  In  wet  weather  it  rises  to  near  the  surface,  or 
may  even  spread  over  it.  This  is  owing  to  a clay-bed  or  retentive  sub- 
stratum some  3 or  4 feet  below  the  surface,  which  holds  water  draining 
from  higher  levels.  Where  these  conditions  obtain,  the  subsoil  is  sure  to 
contain  sour  materials  due  to  imperfect  oxidation,  and  even  to  be  actually 
poisonous.  Drainage  always  removes  the  cause,  and  corrects  the  unwhole- 
some condition. 


Impoktance  of  Depth  of  Soil. 

It  is  clear  that  the  analysis  of  a soil  must  be  taken  in  connection  with  its 
depth.  A shallow  soil,  although  yielding  a good  analysis,  may  be  insufficient 
in  volume  for  free  ramification  of  rootlets.  Depth  is  indicated  by  colour, 
for  if  a portion  of  the  surface  soil  is  kneaded  into  a ball  and  compared  with  a 
similar  ball  taken  from  a lower  section,  a considerable  difference  will  be 
noticed.  Eich  soil  is  dark  in  colour  and  friable  in  texture,  and  forms 
the  surface.  The  subsoil  is  light  in  colour  and  harsh  in  texture,  and  this 
indicates  the  depth  of  the  cultivated  section.  A deep  soil  is  likely  to  be 
productive  even  if  deficient  in  its  percentages  of  fertilising  ingredients. 
Colour  and  depth  are  both  indications  of  fertility,  and  are  mutually 
dependent  upon  each  other. 

Conditions  of  Fertility. 

These  are  five  in  number,  and  of  equal  importance.  They  are  as 
follows : — 

1.  Abundance  of  available  plant  food  (richness). 

2.  A texture  which  will  allow  of  successful  tillage  (good  mechanical 

state). 

3.  Absence  of  injurious  substances. 

4.  A wholesome  or  permeable  subsoil. 

5.  A suitable  situation. 

These  conditions  include  every  factor  of  fertility ; for  excess  of  water 
would  be  classed  as  an  injurious  element.  A soil  possessed  of  all  of  these 
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conditions  will  be  rich,  mellow,  wholesome,  naturally  drained,  and  well 
situated.  On  the  other  hand,  the  deprivation  of  any  of  these  conditions 
would  destroy  its  agricultural  value  entirely. 

Indications  of  Fektility  and  of  Barrenness. 

These  are  very  numerous,  and  as  space  is  limited,  we  give  them  in  as 
concise  a form  as  possible.  They  are  as  follows ; (1)  A rich  hazel-brown 
or  red  colour;  (2)  uniform  tint  over  the  newly  ploughed  surface;  (3)  a 
depth  of  9 inches  of  the  same  colour ; (4)  a naturally  drained  subsoil ; 
(5)  a good  aspect ; (6)  large  earthworms ; (7)  moderate  tenacity ; (8)  rich 
green  pastures  even  in  winter;  (9)  strongly  growing  thorn  hedges; 

(10)  well-grown  timber;  (11)  good  crops  and  stout  stubble;  (12)  narrow 
roads  and  railway  cuttings;  (13)  numerous  villages  ; (14)  a level  or  gently 
undulating  contour. 

The  indications  of  barrenness  are  naturally  the  reverse  of  many  of  the 
above  features,  but  the  following  may  be  mentioned : (1)  White,  yellow, 
grey,  and  particoloured  soil;  (2)  a thin  or  shallow  staple;  (3)  a wet, 
gravelly,  hungry  subsoil;  (4)  a high  elevation  and  unfavourable  aspect; 
(5)  excessive  tenacity;  (6)  loose  sandy  consistency ; (7)  bleached,  brown, 
or  whitish  pasture  in  spring ; (8)  stunted  hedgerows ; (9)  absence  of  well- 
grown  timber;  (10)  a preponderance  of  birch,  Scotch  fir,  and  heather; 

(11)  puny  stubble  and  weeds;  (12)  wide  roads  and  railway  cuttings; 
(13)  few  villages  and  a sparse  population. 

To  these  evident  signs  may  be  added  others  of  a more  general  character, 
such  as  geological  position.  Good  land  is  almost  always  found  where  two  or 
more  geological  formations  meet  and  mingle  their  soils ; on  the  alluvial 
tracts  which  follow  the  paths  of  rivers,  or  occur  at  their  estuaries ; on  the 
Lower  Chalk,  the  Upper  Green  Sand,  Kimmeridge  clay,  the  Corn-brash  of 
the  Middle  Oolitic,  the  Marls  of  the  New  Eed  Sandstone,  the  Lias  clay,  the 
middle  series  of  the  Old  Eed  Sandstone,  or  soils  of  volcanic  origin,  and  some 
of  the  black  peats.  Soils  of  low  average  fertility  are  generally  found  on 
the  Upper  Chalk,  the  Lower  Green  Sand,  the  Oxford  clay,  the  Inferior 
oolite,  the  Magnesian  and  Mountain  limestones,  the  Coal  measures,  the 
Millstone  grit,  and  the  mountainous  tracts  of  the  west  and  north. 

Chemical  analysis  is  an  indication  of  fertility  or  the  reverse,  but  must 
be  taken  in  connection  with  the  depth  and  tenacity  of  the  soil,  and  its 
position  with  regard  to  climate.  Chemical  analysis  does  not  necessarily 
deal  with  the  retentive  power  of  soils  to  water,  nor  to  their  condition  as 
to  drainage.  It  cannot  be  relied  upon  in  itself  as  a means  of  estimating 
fertility,  but  is  extremely  useful  when  taken  in  connection  with  the 
physical  properties  and  situation  of  soils.  The  mere  analysis  of  a soil  sent 
from  a distance,  without  a full  description  of  its  depth  and  surroundings, 
is  of  little  use,  although  it  may  give  a good  idea  as  to  the  richness  of  the 
soil  in  plant  food,  and  the  absence  of  deleterious  compounds. 

General  Constitution  of  Soils. 

All  soils  are  composed  of  four  or  five  simple  and  familiar  materials, 
namely,  sand,  clay,  lime,  vegetable  matter,  and  stones,  and  are  all  the 
result  of  the  decay  of  rocks.  Soils  are  divided  into  two  great  classes — (1) 
those  which  are  derived  from  the  rock  on  which  they  now  rest,  and  these 
are  called  sedentary  \ and  (2)  those  which  have  been  carried  by  running 
water,  and  deposited  at  a distance  from  the  parent  rocks,  and  these  are 
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termed  transported  soils.  As  an  example  of  the  first  class  we  may  take 
chalk  and  oolitic  soils ; and  of  the  second,  alluvial  and  drifted  soils.  In 
the  first  class  there  are  points  of  resemblance  between  the  surface  soil  and 
the  underlying  rock,  but  also  remains  of  the  overlying  rocks,  which  have 
been  washed  away  in  remote  geological  ages, — or  denuded.  The  second 
class  are  the  richer  of  the  two,  as  they  are  composed  of  mixed  materials 
which  have  become  blended  together.  Similarly,  on  the  line  of  demarca- 
tion between  two  formations,  the  soil  is  generally  richer  than  in  the  interior 
of  each  formation. 

It  is  a singular  fact  that  the  leading  materials  already  named  are  each 
infertile  in  character ; and  it  is  the  mingling  of  them  into  a soil  and  the 
presence  of  impurities  to  which  fertility  is  due.  Pure  sand,  clay,  and  lime 
are  each  sterile,  but  native  sand,  clay,  and  lime  contain  small  quantities 
of  foreign  material,  which  are  in  themselves  plant  food.  This  is  best 
explained  by  considering  each  of  the  proximate  parts  of  soils  separately. 
Silicious  sand  is  pure  quartz,  but  calcareous  sand  contains  lime;  while 
iron  is  the  colouring  matter  of  all  red  or  ferruginous  sands.  “ Clay,”  which 
is  chemically  described  as  silicate  of  alumina,  is  really  composed  of  mixed 
materials  which  are  bound  together  by  the  adhesive  or  colloid  silicate  of 
alumina.  In  its  usual  form  it  is  a composite  substance  made  up  of  a 
small  proportion  of  cementing  material  with  a quantity  of  sand  and  earthy 
matter.  It  always  contains  potash,  lime,  phosphoric  acid,  sulphuric  acid, 
and  magnesia,  which  are  the  main  constituents  of  the  ashes  of  plants.  Lime 
exists  in  all  fertile  soils,  either  associated  with  sand  or  clay,  or  as  calcareous 
matter  derived  from  limestones,  or  chalk.  Vegetable  matter  must  be 
regarded  as  imported  during  the  long-continued  growth  of  plants,  and  is 
due  to  the  remains  of  leaves,  stems,  and  roots.  In  the  case  of  peaty  soils, 
it  is  the  result  of  vegetable  growth  under  special  circumstances  of  moisture 
and  a low  level.  The  vegetable  matter,  or  humus,  of  soils  invariably 
contains  combined  nitrogen,  and  is  in  itself  a source  of  this  important 
element  of  plant  food.  As  a rule,  soils  rich  in  vegetable  matter  are  rich  in 
their  nature,  and  that  for  several  reasons.  First,  vegetable  matter  is  rich 
in  nitrogen,  but  it  also  contains  mineral  food  in  the  form  of  ash.  It  is 
a source  of  carbonic  acid  gas,  a conserver  of  moisture,  and  it  confers  soft, 
moist,  and  mellow  characters  upon  the  soil,  which  render  it  a suitable  home 
for  the  roots  of  plants. 

If  a soil  is  deprived  of  all  its  organic  matter  by  burning,  it  presents  a 
harsh,  powdery  appearance,  and  is  deprived  of  that  greasy,  unctuous  touch 
which  characterises  a rich  soil.  It  is  also  incapable  of  absorbing  much 
water,  and  loses  the  rich  colour  generally  associated  with  good  land. 
It  is  also  deprived  of  its  nitrogen,  as  all  organic  nitrogenous  matter  is 
combustible. 

In  the  early  days  of  agricultural  chemistry  humus  was  regarded  as  the 
key  to  fertility,  but  Liebig  showed  conclusively  that  in  the  case  of  forest 
land,  and  also  in  that  of  cultivated  fields,  humus  tends  to  increase,  owing 
to  accumulations  of  vegetable  matter  in  the  soil.  He  therefore  argued  that 
humus  is  rather  an  effect  than  a cause  of  fertility,  for  the  richer  the 
original  soil,  the  more  rapidly  will  humus  accumulate.  Also,  if  humus 
is  a cause  of  fertility,  and  presumably  a plant  food,  it  is  strange  that 
it  should  increase  in  land  producing  many  tons  of  timber,  roots,  straw,  and 
other  products.  Liebig  came  to  the  general  conclusion  that  the  mineral 
constituents  of  plants  are  derived  from  the  soil  and  the  organic  portions 
from  the  atmosphere;  and  was  disposed  to  underrate  the  importance  of 
organic  matter  in  the  soil. 
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Further  investigation,  however,  showed  that  although  Liebig  was  probably 
correct  in  attributing  organic  matter  to  the  air,  yet  it  is  the  source  of  soil- 
nitrogen,  and,  what  appeared  entirely  to  have  escaped  his  attention,  of 
mineral  matter,  in  an  extremely  fine  state  of  division  {i.e.  the  ash  of 
humus),  and  in  the  best  proportions  for  growing  plants.  Lawes  and 
Gilbert  upset  Liebig’s  practical  conclusions,  by  demonstrating  the  great 
value  of  nitrogenous  dressings ; and  as  humus  is  undoubtedly  a source  of 
nitrogen,  its  position  was  re-established  as  a cause,  as  well  as  an  effect, 
of  fertility.  Liebig  laid  stress  upon  the  well-known  fact  that  soils  derived 
from  lava  are  rich  as  soon  as  the  surface  (scoriae)  becomes  reduced  into 
a pulverised  state  by  atmospheric  causes;  and  pointed  out  that  lava 
soils  are  practically  devoid  of  organic  matter.  This  shows  that  the 
accumulation  of  vegetable  matter  is  due  to  vegetation,  and  nothing  could, 
in  fact,  be  more  conclusive.  A soil  rich  in  mineral  food  may  produce 
heavy  crops  if  the  plants  composing  them  are  able  to  obtain  their  nitrogen 
from  the  air,  but  not  otherwise.  In  the  case  of  grain  crops,  this  is  not 
the  case.  They  require  nitrogen  in  large  quantities,  and  are  not  capable 
of  abstracting  it  from  the  atmosphere.  A direct  source  of  nitrogen  is 
therefore  necessary  for  these  crops,  and  it  is  supplied  by  the  organic 
matter  in  the  soil,  whether  due  to  crop-residues,  dressings  of  farmyard 
manure,  or  to  humus  stored  up  in  the  soil  itself.  The  progressive  increase 
of  fertility  in  well-cultivated  fields,  due  to  repeated  dressings  of  dung,  bears 
out  this  contention. 

Plant  Food. 

The  mass  of  the  soil  is  worthless  for  purposes  of  nutrition,  but  scattered 
throughout  it  we  find  abundance  of  nutrient  matter.  Plant  food  exists  in 
two  forms — first,  what  may  be  called  potential  food  not  yet  available  for 
assimilation.  It  exists  in  the  form  of  mineral  matter  in  a fine  state  of 
division,  but  not  yet  soluble.  It  is  only^ represented  in  analyses  of  soil  in 
small  quantities.  For  example,  the  total  amount  of  potash,  phosphoric  acid, 
or  nitrogen  in  a fertile  soil  rarely  exceeds  T per  cent,  of  each. 

Lime  is  often  present  in  larger  quantities,  as  there  are  many  marls  and 
calcareous  soils  which  are  chiefly  composed  of  it. 

In  order  to  be  productive,  a soil  must  also  contain  available  plant  food, 
either  soluble  in  water  or  in  weak  acids  such  as  a 1 per  cent,  solution  of 
citrate  of  ammonium.  These  quantities  are  extremely  minute,  as  fertile  soils 
often  contain  only  *03  per  cent,  of  phosphoric  acid,  *004  per  cent,  of  potash, 
together  with  a minute  but  variable  percentage  of  available  nitrogen  in  the 
form  of  nitrates. 

The  total  weight  of  1 acre  of  dry  arable  land  9 inches  deep  is  estimated 
to  be  about  3,000,000  lb. ; and  in  the  case  of  pasture  ground  of  2,250,000  lb. 

The  following  statement  shows  the  small  quantity  of  available  plant 
food  present  in  a soil  according  to  its  estimated  weight  per  acre.  We 
shall  confine  ourselves  to  arable  land,  and  as  the  actual  weight  of  the  soil 
varies  according  to  its  character,  it  is  unnecessary  to  do  more  than  indi- 
cate approximately  the  number  of  pounds  of  actually  available  plant  food 
which  exists  at  a particular  time  in  a fertile  soil.  Assuming  the  weight 
to  be  3,000,000  lb.,  the  total  phosphoric  acid,  potash,  or  lime,  as  the  case 
may  be,  will  not  exceed  T per  cent,  of  3,000,000  lb.,  or  3000  lb.  The 
available  potash  may  only  be  '004  per  cent.,  or  only  120  lb.  Some 
experimenters  have  found  '006  and  '008  to  be  a sufficient  amount  of  potash 
for  the  requirements  of  crops,  and  these  work  out  as  180  and  240  lb.  The 
amount  of  immediately  available  plant  food  is  therefore  extremely  minute. 
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Soil  Exhaustion. 

The  amount  of  phosphoric  acid  and  potash  abstracted  from  a soil  by 
30  bushels  of  wheat  or  of  oats,  is  about  9’3  lb.  of  the  former  and  15  lb.  of 
the  latter,  and  of  nitrogen  about  35  lb.  It  is  evident  that  these  crops 
remove  an  appreciable  proportion  of  the  available  plant  food.  Exhaustion 
would  therefore  be  a possible  contingency,  if  it  were  not  for  the  gradual 
solution  of  the  potential  or  reserve  food  existing  in  an  insoluble  condition. 
Exhaustion  would  in  fact  be  a mere  matter  of  arithmetical  calculation. 
The  soil,  however,  possesses  recuperative  power ; for  exposure  to  the 
atmosphere  and  tillage  dissolve  fresh  food  from  the  insoluble  reserve  of 
mineral  food.  This  exists  in  the  proportion  already  named  of  1 per  cent,  or 
of  3000  lb.  per  acre,  or  sufficient  to  yield  in  terms  of  potash  over  300  crops. 

The  wonderful  properties  of  the  soil  may  well  move  us  to  admiration. 
There  is  a perpetual  transference  of  plant  food  from  an  insoluble  into  a soluble 
condition.  The  same  is  true  of  the  supply  of  nitrogen,  which  changes  from 
organic  combination  into  the  form  of  nitrates  through  the  agency  of  bacteria. 
A season  of  rest  or  bare-fallowing  restores  fertility,  and  any  further  danger 
of  exhaustion  is  obviated  by  manuring.  All  that  is  required  is  to  feed  the 
land  by  adding  the  materials  which  are  removed,  and  when  this  is  done 
there  is  no  limit  to  the  number  of  crops  which  may  be  taken  in  succes- 
sion (see  Eothamsted). 

The  Mineral  Plant  Eood. 

The  nature  of  the  mineral  plant  food  of  plants  has  been  sufficiently 
explained.  It  has  been  stated  that  every  constituent  of  the  ash  of  plants 
must  be  present  in  the  soil ; and  as  a general  statement  this  may  be  regarded 
as  true.  There  is,  however,  an  enormous  difference  in  their  importance; 
and  phosphoric  acid  fills  the  most  important  position.  Not  only  is  it 
naturally  deficient,  but  the  calls  upon  it  are  heavy.  It  is  scarcely  too  much 
to  say  that  if  a good  backbone  of  phosphoric  acid  is  maintained  in  the  soil, 
more  than  half  of  the  requirements  of  crops  will  be  supplied.  Potash  is 
equally  necessary,  but  it  naturally  occurs  in  greater  quantity,  especially  in 
clay  soils.  It  is  the  principal  mineral  ingredient  of  straw,  haulm,  and  hay, 
and  as  these  are  usually  consumed  on  the  holding  there  is  little  depletion 
of  potash.  Earmyard  manure  restores  it  in  bountiful  amounts,  and  where 
cake  and  other  artificial  foods  are  imported  it  is  brought  on  to  the  holding. 

Important  as  potash  is,  it  is  not  always  needed ; but  its  application  is 
often  found  to  increase  the  efficiency  of  phosphatic  manures,  when  combined 
with  them.  Potash  must  be  regarded  as  a very  important  manure,  particularly 
for  the  leguminous,  potato,  and  root  crops. 

Lime  is  generally  present  in  all  soils.  Of  late  years  ground  lime 
applied  in  small  quantities  of  5 to  10  cwt.  per  acre  has  been  highly 
recommended.  One  of  the  principal  features  of  the  unmanured  plots  at 
Eothamsted,  on  which  wheat  has  been  grown  for  about  seventy  years  in 
succession,  is  that  the  surface  soil  contains  about  5 per  cent,  of  carbonate  of 
lime.  The  customs  of  liming,  chalking,  and  marling,  and  the  fact  that 
basic  cinder  and  superphosphate  both  contain  lime,  render  it  unnecessary 
to  insist  on  its  application.  There  is,  in  fact,  no  fertilising  material  which  is 
more  believed  in  by  practical  men,  as  well  as  by  chemists,  whenever  land 
shows  signs  of  weakness  or  when  crops  are  affected  with  disease. 

All  the  remaining  mineral  constituents  of  soils  may  be  regarded  as 
of  minor  importance — not  because  they  are  unnecessary,  but  because  they 
exist  in  sufficient  abundance  in  most  soils.  Silica  at  one  time  was  thought 
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to  be  essential  for  cereals,  and  they  were  even  termed  silica  crops.  It  is, 
however,  taken  up  in  very  small  quantities  in  the  grain  of  wheat  (*6  lb.  in 
30  bushels),  and  is  chiefly  required  for  the  straw,  which  is  generally  returned 
to  the  land  in  the  farmyard  manure.  The  amount  of  silica  in  all  soils  is  so 
great  that  it  is  not  necessary  to  apply  it.  It  is,  however,  unconsciously 
added  whenever  dung  is  applied. 

Soil  Nitrogen. 

Nitrogen  and  phosphates  may  be  looked  upon  as  the  two  arms  of  a 
system  of  manuring.  Soils  rich  in  nitrogen  are  always  fertile,  unless  they 
are  deflcient  in  phosphates,  potash,  and  lime.  When  this  is  the  case,  an 
excess  of  nitrogen  produces  a gross,  black-green,  and  not  too  healthy  a 
growth.  On  the  other  hand,  its  deflciency  may  always  be  seen  in  a palid, 
light-green  appearance,  and  a want  of  vigour.  Nitrogen,  like  mineral 
matter,  exists  in  a non-available  and  an  available  state,  and,  as  in  the  case 
of  minerals,  there  is  a gradual  passage  of  these  fertilising  elements  from 
the  one  condition  to  the  other.  This  is  termed  nitrification,  and  is 
due  to  bacterial  action.  It  is  dependent  on  the  degree  of  moisture, 
and  the  temperature.  It  is  arrested  below  40°  and  completely  stopped  at 
32°  Fahr.  It  is  most  active  in  the  temperature  and  conditions  most  suitable 
for  rapid  vegetation.  Nitrates  are  readily  washed  through  the  soil,  and 
require  to  be  replenished,  either  by  liberal  feeding  of  nitrogenous  foods,  or 
by  direct  application  of  nitrate  of  soda,  or  nitrogenous  substances,  such  as 
animal  and  vegetable  refuse.  The  effect  of  nitrogen,  especially  when 
applied  as  nitrates,  is  very  rapid  and  distinct,  and  of  this  all  farmers  are 
fully  aware.  In  a soil  well  stocked  with  vegetable  matter,  whether  in  the 
form  of  crop-residues,  dung,  or  older  vegetable  matter  (humus),  the  supply 
is  practically  exhaustless,  and  is  given  up  year  after  year  according  to  the 
requirements  of  the  crop.  If,  however,  heavy  crops  are  desired,  nitrates 
must  be  applied. 

Leguminous  crops  are  known  to  abstract  free  nitrogen  from  the  air, 
and  this  becomes  stored  up  in  the  soil  if  they  are  ploughed  in  or  consumed 
upon  the  land.  This  important  point  is  discussed  under  various  headings, 
and  need  not  be  further  insisted  upon  in  this  connection.  The  original 
source  of  all  soil  nitrogen  is  animal  and  vegetable  life.  Nitrogen  abounds  in 
old  pastures,  in  which  it  has  accumulated  as  a constituent  of  humus  for 
hundreds  of  years.  The  question  of  possible  exhaustion  of  the  soil  by  the 
repeated  use  of  nitrates  is  discussed  under  the  heading  Nitrate  of  Soda. 

Functions  of  the  Soil. 

From  what  has  been  already  said,  it  will  be  seen  that  the  soil  is  a highly 
complicated  substance,  fitted  to  maintain  vegetable  life,  not  only  in  the 
present,  but  for  all  time. 

It  is  in  all  cases  a mass  of  mixed  earthy  matter,  interspersed  with 
stones,  fragments  of  roots,  and  various  forms  of  life.  This  mass  constitutes 
the  “ home  ” of  the  plants  which  it  supports.  It  supplies  moisture,  warmth, 
and  food,  and  affords  protection  from  injury.  Safely  housed  in  mother 
earth,  forests  thrive  and  crops  mature ; but,  in  addition  to  these  necessary 
functions,  the  soil  is  a laboratory  in  which  changes  and  combinations  are 
constantly  taking  place.  The  gradual  conversion  of  insoluble  mineral 
matter,  through  atmospheric  action,  into  soluble  plant  food,  and  the  similar 
change  of  vegetable  matter  into  humus,  or  of  humus  into  a supply  of 
nitrates,  have  already  received  attention.  These  changes  are  not  only 
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produced  by  chemical  but  by  vital  action.  They  are  caused  by  many 
species  of  bacteria  (see  Bacteriology),  which  occupy  the  entire  interspaces  of 
the  soil.  Soil-water  is  also  different  to  rain-water,  for  as  soon  as  water 
enters  the  soil  it  begins  to  act  as  a solvent,  and  becomes,  in  fact,  an 
extremely  dilute  solution  of  plant  food.  It  is  assisted  in  its  solvent  action 
by  the  carbonic  acid  gas  derived  from  the  decay  of  vegetable  matter,  and  is 
thus  presented  to  the  roots  of  plants  as  a vehicle  of  nutrition. 

Soil  possesses  the  power  of  retaining  phosphates,  sulphates  of  the 
alkalies,  and  ammonia,  as  was  first  discovered  by  Way.  It  is  a deodoriser, 
a decoloriser,  and  a purifier,  for  it  performs  these  functions  towards 
liquid  manure  and  offensive  or  foetid  matter  poured  over  its  surface  or 
buried  beneath  it.  It  is  on  this  account  employed  in  the  purification  of 
sewage;  for,  after  passing  over  successive  areas  of  land,  the  water  is 
allowed  to  flow  into  neighbouring  streams  in  a colourless  and  inoffensive 
state.  These  properties  are  due  to  porosity,  which  also  explains  the  power 
of  soils  to  absorb  ammonia  and  moisture  from  the  air. 

Soil  is  of  enormous  antiquity,  having  been  produced  by  the  decay  of 
granite  and  many  other  metamorphic  and  sedimentary  rocks,  such  as 
Porphyry,  Syenite,  Greenstone,  Chalk,  Oolite,  and  the  Sandstone.  It  has 
been  largely  produced  by  the  attrition  of  glaciers,  during  the  glacial  age, 
and  transported  and  sorted  by  running  water,  and  mixed  together,  in  the 
forms  of  drift  gravel  and  boulder  clay,  during  what  is  known  as  the  Drift 
period.  It  has  undergone  changes  through  long  ages,  and  gradually  become 
charged  with  vegetable  matter.  These  changes  are  still  proceeding,  under 
the  influences  of  frost  and  rain,  cultivation  and  manuring.  Soil  is  the 
direct  source  of  the  entire  vegetable,  animal,  and  human  worlds,  and  well 
deserves  its  title  of  Mother  Earth.  In  making  this  statement  it  is  not 
forgotten  that  the  air  is  equally  important  with  the  soil  as  a source  of 
plant  food. 

Classification  of  Soils. 


The  classification  of  soils  occupied  the  attention  of  von  Thiier  and 
Schiibler  early  in  the  last  century.  For  practical  purposes,  the  large 
number  of  soils  classed  separately  by  these  authorities  may  be  abridged 
into  the  following ; — 


Argillaceous  or  clay  soils,  containing  always  above  50  per  cent,  of 
Loamy  soils  containing  30  to  50  per  cent,  of  clay. 

Sandy  loams  „ 20  „ 30  „ 

Loamy  sands  „ 10  „ 20  „ 

Sandy  soils  „ under  10  „ 

Marly  soils  „ above  5 but  under  20  per  cent,  of  lime. 

Calcareous  soils  „ above  20  per  cent,  of  lime. 

Vegetable  soils  ,,  ' not  less  than  5 per  cent,  of  humus. 


‘ clav.” 


These  soils  are  each  further  divided  according  to  the  amounts  of  lime 
and  vegetable  matter  they  contain.  The  clay  group,  for  example,  is  sub- 
divided into  vegetable  clays  and  calcareous  clays.  Again,  tbe  loams  are 
divided  into  calcareous  loams  and  vegetable  loams,  etc. 

In  practice,  soils  are  usually  described  as  light,  heavy,  strong,  weak, 
or  peaty.  They  are  also  spoken  of  as  rich,  poor,  good,  and  bad;  or  as 
sheep,  turnip,  wheat,  bean,  or  barley  land,  and  by  the  use  of  such  terms 
a fair  idea  is  conveyed  as  to  their  general  character. 


COMPAKATIVE  FERTILITY  OF  SOILS. 

No  soil  is  worth  cultivating  which  does  not  yield  a profit.  It  is, 
however,  probable  that  all  land  is  in  a degree  profitable  when  in  a state  of 
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nature ; for  even  the  black  ” lands  of  the  Highlands  of  Scotland  and 
Wales  carry  sheep  if  a sufficient  area  is  allowed.  All  grass  land  is  worth 
a rent,  and  this  is  the  best  measure  of  its  comparative  value.  Arable  land 
which  can  afford  no  rent  is  practically  unprofitable  to  cultivate,  and  the 
degree  of  fertility  is  measured  by  the  amount  of  rent  which  it  is  capable  of 
paying.  Eent,  in  a word,  should  be  looked  upon  as  the  overflow  or  surplus, 
after  the  cultivator  has  been  paid.  Land  which  is  only  worth,  say,  3s.  per 
acre  must  be  naturally  poor,  although  it  may  be  made  to  produce  good 
crops.  On  the  other  hand,  land  worth  £3  per  acre  represents  high  fertility. 
In  some  cases,  £5  per  acre  is  paid  as  agricultural  rent. 

Turning  to  productive  power,  a valuable  practical  opinion  is  found  in 
the  writings  of  the  late  Mr.  John  Bravender  of  Cirencester,  who  was 
awarded  the  first  prize  offered  by  the  Koyal  Agricultural  Society  for  the 
best  essay  on  ‘‘  Indications  of  Fertility  and  Barrenness  in  Soils.”  Mr. 
Bravender  was  an  experienced  land-valuer  (1840-70),  and  expressed  him- 
self as  follows : “ I will  suppose  pasture  land  which  does  not  produce  more 
than  1 ton  of  hay  per  acre,  when  mown  in  its  proper  turn,  to  be  barren. 
And  with  regard  to  arable  land,  considering  it  to  be  planted  with  such 
crops  as  are  suitable,  if  it  does  not  produce  on  the  average  more  than  20 
bushels  of  wheat  or  30  bushels  of  barley,  beans,  or  oats,  we  will  suppose  it 
to  be  barren,  and  call  these  the  limits.  This  would  leave  a very  great  range 
for  fertile  soils  . . . which  would  in  practice  require  to  be  classed  in  three 
divisions  at  least  . . . fertile,  more  fertile,  and  most  fertile!'  The  measure  of 
comparative  fertility  was  therefore  fixed  by  Mr.  Bravender  as  follows : — 

Barren  land  under  20  bushels  of  wheat  per  acre  without  any  extraordinary 

management. 

Fertile  land  20  to  30  „ „ „ „ 

Land  of  medium  fertility  30  „ 40  ,,  „ „ „ 

Most  fertile  land  40  „ 60  ,,  „ „ „ 

Soil  Analyses. 

Soils  are  analysed  after  drying  at  212®  Fahr.  and  sifting  out  all  stones, 
roots,  and  other  accidental  substances.  Analyses  are  made  in  three  divisions 
— (1)  materials  soluble  in  a 1 per  cent,  solution  of  ammonium  citrate  in 
distilled  water ; (2)  after  treatment  in  strong  hydrochloric  acid ; (3)  an 
ultimate  examination  of  insoluble  matter,  by  fusion  or  powerful  solvents. 
This  is  chemical  analysis,  and  may  be  supplemented  by  a mechanical 
analysis  of  the  proportions  of  sand,  clay,  humus,  etc. 

The  following  are  proximate  analyses  made  by  the  late  Dr.  Anderson  of 
Glasgow  University : — 


Midlothian. 

Perthshire. 

Soil. 

Subsoil. 

Soil. 

Subi^oil. 

Substances  soluble  in  water  . 

0-232 

0-263 

0-1191 

0-2661 

,,  ,,  acid 

,,  insoluble  in  acid  . 

8-86 

6-532 

9-2156 

10-8300 

78-264 

87-121 

79-32 

77-3590 

Organic  matter  .... 

12-744 

6-38 

11-19 

11-4020 

Total 

100-100 

100-296 

99-8447 

99-8571 
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The  following  table  by  Dr.  Bernard  Dyer  shows  the  increasing 
amount  of  phosphoric  acid  and  potash  dissolved  out  of  a fertile  soil  by  a 
weak  citrate  of  ammonia  solution,  in  comparison  with  water  only : — 


Solution  4 Parts. 
Soil  1 Part. 

Per  Cent,  in  tli 
Phosphoric  Acid. 

e Soil. 
Potash. 

Water  only 

0-0009 

0-0056 

Water  ami  ammonia  only  .... 

0-0034 

0-0047 

0 • 1 per  cent,  alkaline  solution  of  ammonium  citrate 

0-0036 

0-0059 

0-25  ,,  ,,  ,,  . . 

0-0042 

0-0079 

0-  5 ,,  ,,  ,,  . . 

0-0046 

0-0089 

1*  0 „ ,,  ,,  . . 

0-0056 

0-0139 

The  1 per  cent,  solution  is  considered  to  represent  the  solvent  power 
of  the  root  fibrils  when  in  active  growth.  Eeference  has  already  been 
made  to  the  extremely  small  proportion  of  the  available  plant  food  to  the 
mass  of  the  soil ; and  this  is  confirmed  by  Dr.  Dyer’s  elaborate  experiments. 
It  would  serve  no  useful  purpose  to  reproduce  a number  of  analyses  of  soils, 
as  they  vary  enormously  from  each  other.  The  percentages  of  nitrogen  in 
various  soils  examined  by  Dr.  Munro,  for  over  twenty  years  Professor  of 
Agricultural  Chemistry  in  the  College  of  Agriculture,  Downton,  near 
Salisbury,  were  found  to  be  as  follows  : — 


No.  1 . 

. 0-404  Pasture. 

No.  6 . 

. 0-308  Arable  Land  Chalk. 

„ 2 . 

. 0-585  „ 

,,  7 . 

. 0-173  Poor  Chalk  Arable  Soil. 

„ 3 . 

. 0-246 

,,  8 . 

. 0-149  Poor  Clay  Arable  Soil. 

» 4 . 

. 0-317 

. 0-695  Water  Moisture. 

,,  9 . 

. 0-128  Good  Arable  Land. 

„ 5 . 

,,  10  . 

• 0-273 

The  amount  of  available,  or  nitrified,  nitrogen  is  not  given,  but  would,  like 
the  phosphoric  acid  and  potash  in  Dr.  Dyer’s  table,  be  very  much  less  than 
the  actual  nitrogen  present.  The  process  of  sifting  out  all  mineral  and 
vegetable  matter  which  does  not  pass  through  a fine  sieve,  although 
necessary  in  order  to  carry  out  the  analysis,  must  increase  the  percentages 
of  valuable  constituents,  as  coarse  material  forms  a considerable  proportion 
of  a great  many  soils,  and  to  some  extent  must,  so  to  speak,  dilute  the  soil. 

Improvement  of  Soils. 

Soils  are  improved  by  two  principal  means,  which  may  be  designated 
Chemical  and  Mechanical.  Under  the  first  head  will  be  included  manur- 
ing in  all  its  forms ; while  the  second  will  include  tillage  in  all  its  many 
phases.  To  a certain  degree  these  two  methods  overlap  each  other,  as  for 
example  when  farmyard  manure  improves  the  physical  condition  of  soils, 
or  when  lime  acts  in  a dual  capacity,  as  a manure  and  as  an  ameliorator  of 
texture.  Similarly,  tillage,  in  its  widest  sense,  may  include  drainage, 
marling,  claying,  clay-burning,  etc.  These  acts  of  husbandry  would  be 
included  in  any  schedule  of  tillages  submitted  to  valuers,  and  are  partly 
manurial  and  partly  chemical  in  their  effects.  Similarly,  subsoiling  and 
trench  digging  or  trench  ploughing  bring  up  fertilising  matter  from  below 
the  surface  soil,  and  therefore  directly  enrich  the  soil. 

The  consideration  of  these  means  of  improvement  would  carry  us  beyond 
the  limits  of  our  subject,  and  are  separately  treated. 
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Power  of  Absorbing  Moisture. 

We  must  not  forget  one  of  the  most  important  elements  of  fertility  in 
soils,  namely,  their  power  of  absorbing  and  retaining  moisture.  Water  is 
essential  to  plants,  and  if  in  a moving  condition,  it  is  always  beneficent. 
On  the  contrary,  stagnant  water  is  invariably  injurious. 

It  is  the  object  of  the  drainer  to  promote  movement  in  the  soil- water, 
and  when  this  is  effected  too  much  water  cannot  pass  over  or  through  the 
soil.  Irrigation  proves  this  {see  Irrigation),  and  soils  which  possess  the 
power  of  percolation,  and  at  the  same  time  are  so  situated  as  to  obtain  an 
exhaustless  supply  of  water,  are  always  fertile.  Humus  plays  an  important 
part  on  account  of  its  extraordinary  power  of  absorbing  water  from  the 
atmosphere  and  holding  it  by  its  retentive  character.  Clays  possess  a 
similar  power,  and  are  seldom  injured  by  drought.  Sandy  soils  easily 
burn  in  hot  weather ; and  no  soil  can  yield  its  nutrient  matter  to  growing 
crops  unless  abundantly  supplied  with  moisture.  A rainy  season  always 
promotes  the  growth  of  grass  and  the  herbaceous  parts  of  plants ; and  it 
is  believed  by  agricultural  chemists  that  the  relation  of  a soil  to  moisture 
and  the  amount  of  rain  which  falls  in  a locality,  are  as  important  as  the 
precise  composition  of  the  soil.  On  this  account  a soil  which  exhibits  only 
a poor  analysis  may  be  more  productive  than  another  soil  which  is  much 
richer  in  composition.  Fertility  depends  quite  as  much  upon  physical 
properties  (of  which  this  is  one)  as  upon  chemical  composition.  They 
confer  properties  wdth  relation  to  the  free  passage  of  water,  the  free  passage 
of  air  and  also  of  roots,  which  make  all  the  difference  between  a fertile  and 
an  infertile  soil.  Depth  has  been  insisted  upon,  but  it  also  is  a physical 
attribute ; and  a deep  soil  possessed  of  percolative  power  in  the  three 
directions  named  above  will  be  permeable  to  roots  for  several  feet  in 
depth,  and  may  be  exceptionally  productive,  although  the  analysis  may 
be  comparatively  poor. 


Soot  as  Manure. — Soot  is  for  the  most  part  composed  of 
finely  divided  carbon,  but  contains  about  3 per  cent,  of  nitrogen  in  the 
form  of  sulphate  of  ammonia. 

Coal  being  of  vegetable  origin  contains  sulphur  and  nitrogen,  and  in 
the  process  of  combustion  ammonia  and  sulphuric  acid  are  evolved  and 
combine  to  form  the  above-named  salt.  Soot  therefore  contains  about  one- 
fifth  as  much  nitrogen  as  nitrate  of  soda,  and  consequently  6 cwt.  of 
soot  ought  to  be  equivalent  to  1 cwt.  of  the  nitrate.  It  is  usually  applied 
in  terms  of  bushels,  and  40  to  60  bushels  per  acre  is  a good  dressing. 
Soot  also  possesses  the  property  of  warding  off  the  attack  of  slugs,  and  a 
ring  of  it  placed  around  young  plants  is  often  used  as  a means  of  protecting 
them  from  their  depredations.  One  objection  to  soot  as  a manure  is  the 
disagreeableness  of  applying  it.  It  is,  notwithstanding,  an  old  and  esteemed 
fertiliser,  and  serves  a double  purpose. 


Soundness. — See  Unsoundness. 


Southdown  Sheep. — This  favourite  breed  of  sheep  has  been 
indigenous  to  the  Sussex  hills  or  Southdowns  for  centuries.  These  hills 
form  a tract  of  highlands  entering  Hampshire  on  the  west  and  extend- 
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ing  for  some  sixty  miles  to  Peachy  Head,  where  they  terminate  on  the 
south  coast.  They  are  termed  Southdowns  in  contradistinction  to  the 
Northdowns  which  pass  through  Surrey  and  Kent  and  end  with  the  cliffs  of 
Dover.  All  the  chalk  hills  of  southern  England  were  inhabited  by  short  or 
rather  middle  woolled  sheep,  brown  faced  and  shanked,  from  an  early  period, 
but  it  is  probable  that  most  of  them  were  offshoots  from  the  Sussex  stock. 
So  at  least  thought  Youatt,  who  quotes  Luccock  in  favour  of  this  view.  The 
great  movement  which  resulted  in  the  improvement  of  our  native  races  of 
sheep  and  cattle  was  inaugurated  by  Bakewell,  who  brought  out  the 
Leicesters  and  let  his  first  ram  in  1760.  The  improvement  of  the  South- 
down  sheep  appears  to  have  been  begun  about  the  same  period,  for 
Arthur  Young  wrote  enthusiastically  upon  the  merits  of  Mr.  Ellman  of 
Glynde’s  flock  in  1776,  and  many  years  must  have  elapsed  in  order  to 
effect  the  improvement.  Bakewell  and  Ellman  were  contemporaries,  but 
we  know  nothing  as  to  how  far  they  emulated  each  other’s  example.  They 
worked  upon  distinct  types  of  sheep.  The  Southdown  sheep  was  improved 
through  selection  by  the  Ellmans.  The  writer  of  this  article  was  acquainted 
with  the  younger  Ellman,  who  was  a venerable  gentleman  of  benign 
appearance  in  1864,  gifted  with  an  excellent  memory,  and  able  to  narrate 
all  particulars  of  his  father’s  work  in  bringing  out  the  Southdown  race  when 
George  iii.  was  young.  Descriptions  of  unimproved  races  are  not  generally 
flattering,  and  Mr.  Ellman’s  account  of  the  old  Southdowns  before  his 
father  undertook  their  renovation  partook  of  this  character.  They  were, 
according  to  him,  of  small  size  and  bad  shape,  long  in  the  neck,  low  at 
both  ends,  light  in  the  shoulders,  and  shaped  “ like  a soda-water  bottle,” 
small  in  front,  and  heavier  in  the  middle,  large  in  the  bone,  and  carrying 
good  legs  of  mutton.  The  fleece  was  not  so  close  and  firm  as  it  is  now,  and 
the  expression  “four-year-old  Southdown  mutton”  was  more  applicable 
than  in  our  day. 

By  careful  selection  the  faults  of  the  breed  were  gradually  removed. 
The  neck  and  fore-quarters  were  developed,  the  ribs  were  widened  and 
rounded  into  a perfect  contour,  and  the  hind-quarters  lengthened  and 
straightened.  The  fleece  was  at  the  same  time  improved  and  given  that 
board-like  firmness  showing  numerous  cracks  as  the  animal  turns,  character- 
istic of  the  modern  Southdown.  The  general  form  of  these  sheep  is 
plumb-like,  a long  oval,  rounded  off  at  the  tail,  and  carrying  a well -placed 
head  and  neck  in  front.  Eor  perfect  utility  of  form  the  Southdown  has  no 
rival,  neither  can  he  be  excelled  in  the  finely  grained  quality  and  rich 
colour  of  his  mutton,  which  generally  commands  a penny  a pound  higher 
price  than  any  other  medium  breed.  The  Southdown  has  always  been  a 
favourite  with  Eoyalty,  and  some  of  the  most  noted  flocks  have  been  bred 
by  dukes  and  men  of  high  degree.  This  has  earned  him  the  title  of  a 
“ gentleman’s  ” sheep,  perhaps  from  the  idea  that  he  is  less  of  a rent-payer 
than  some  of  his  rivals.  Nevertheless  he  is  decidedly  popular  both  as  a 
pure  race  and  for  crossing  purposes,  and  it  is  not  too  much  to  say  that  in 
some  form  or  other  Southdown  blood  has  made  its  mark  on  all  our  middle 
and  shorter  woolled  races  of  sheep.  His  first  incursions  were  into  the 
chalk  districts,  where  he  modified  and  displaced  most  of  the  original 
short-woolled  breeds.  Southdown  blood  lies  at  the  foundation  of  the 
Hampshire,  Suffolk,  and  Shropshire  sheep,  and  through  the  former  it  exists 
in  the  Oxfords. 

In  describing  the  points  of  a modern  Southdown  we  cannot  forget 
Mr.  Ellman’s  remarks,  above  quoted.  The  sheep  are  naturally  adapted  to 
their  native  haunts,  and  it  is  there  that  the  type  is  most  successfully  pre- 
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served.  When  translated  on  to  deeper  soils  they  are  liable  to  become 
darker  in  feature  and  looser  in  fleece  as  well  as  larger  in  frame,  but  the  light- 
faced, tight-woolled,  and  compact  carcass  of  the  breed  is  best  seen  on  the 
Sussex  downs.  The  head  is  hornless,  comparatively  small,  wide  between 
the  eyes,  with  moderate  orbits  or  eye-caps.  The  face  is  light  greyish-brown 
and  slightly  dished,  and  the  lips  are  black.  The  ears  are  short,  rounded, 
and  pricked,  and  do  not  show  prominently  above  the  wool  as  in  Hampshire 
sheep.  The  jaw  is  clean  like  that  of  a fallow-deer,  to  which  the  entire 
head  has  been  compared.  The  cheeks,  forehead,  and  round  and  between 
the  ears  are  closely  woolled.  The  neck  is  short  and  muscular  and 
horizontally  carried.  The  shoulders  blend  imperceptibly  with  the  neck  and 
bosom,  and  are  wonderfully  well  fllled  behind,  giving  an  enormous  girth. 
The  tops  of  the  shoulders  are  neat  and  sufficiently  wide  apart,  and  the 
depth  to  the  floor  of  the  chest  is  great.  The  brisket  is  wide  and  flat,  and 
comes  well  forward  from  between  the  forelegs.  The  axis  from  blade  to 
blade  is  long,  giving  width  of  fore-end.  The  ribs  spring  horizontally  from 
the  backbone,  and  are  followed  by  ample  loins,  broad  hips,  and  well- 
car  ried-out  quarters.  The  tail  is  set  on  in  the  same  straight  line  with  the 
back,  giving  with  the  horizontal  neck  a long  top-line.  The  barrel  is  full 
and  well  proportioned,  giving  an  oval  form  to  the  entire  carcass.  The  legs 
are  well  fleshed  inside  and  out,  and  the  twist  or  junction  inside  the  thighs 
is  deep.  The  shanks  are  of  the  same  colour  as  the  face,  and  are  short  and 
set  on  squarely,  with  pastern  joints  well  set  up.  Squareness,  or  rather 
ovalness,  describes  the  general  outline  of  a Southdown  on  exhibition,  the 
fleece  being  perfectly  smooth.  Arm  as  a board,  and  showing  cracks  when 
the  animal  bends  his  body.  The  effect  produced  on  the  eye  is  that  of  an 
animal  very  highly  bred,  and  the  small  tapering  head  and  snout  sometimes 
points  to  over-breeding.  The  flesh  is  peculiarly  Arm  on  the  back,  and 
evidently  abounds  in  lean  meat,  and  the  “ touch  ” of  a Southdown  is  quite 
different  to  that  of  a Leicester  or  Lincoln. 

With  such  perfection  of  form  and  flesh  it  is  no  matter  of  wonder  that 
the  Southdown  should  be  a favourite  with  all  classes.  His  present 
Majesty  only  follows  the  example  of  his  illustrious  predecessors  in  pro- 
moting the  breed  and  contesting  the  place  of  honour  at  our  great  shows. 
The  Dukes  of  Eichmond,  Devonshire,  Portland,  Marlborough,  and 
Northumberland,  and  many  noblemen,  among  whom  the  Earls  Cadogan 
and  Bathurst,  the  Earl  of  Ellesmere,  Lords  Amhurst,  Calthorp,  North- 
bourne,  and  Gerard,  Sir  William  Throckmorton,  and  Sir  Thomas  Gooch, 
are  conspicuous  breeders  of  Southdown  sheep,  and  it  would  be  impossible 
to  And  such  a list  of  distinguished  men  associated  with  any  other 
breed. 

In  tracing  the  history  of  Southdowns  from  the  time  when  they 
emerged  from  comparative  obscurity  under  the  fostering  care  of  the  elder 
Ellman,  special  attention  must  be  given  to  the  Southdown  of  the  South- 
downs,  because  all  breeders  And  it  necessary  to  refresh  their  flocks  by 
importations  from  their  native  district,  or,  as  it  has  been  expressed,  “ take 
a dip  out  of  the  old  bowL”  At  an  early  period  in  the  last  century, 
Mr.  Eigden  of  Hove,  Brighton,  and  the  Messrs.  Heasman  of  Angmering, 
Arundel,  were  conspicuous  exhibitors,  but  all  had  benefited  by  the  labours 
of  the  two  Ellmans.  In  the  prize  report  upon  the  farming  of  Sussex  by 
Mr.  John  Earncombe  (1850),  himself  a breeder,  he  writes:  “ In  fifty  years’ 
experience  I never  knew  a flockmaster  in  the  county  or  out  of  it  who 
had  better  sheep  than  others,  but  the  improvement  was  to  be  traced  to 
Glynde,  and  this  most  valuable  blood  still  remains  with  his  son  at 
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Landport,  near  Lewes.”  At  the  same  period  the  flocks  of  the  Duke  of 
Bedford,  the  Earl  of  Bridgewater,  Sir  John  Sebright,  and  others  were  all 
derived  from  the  same  original  source,  so  that  we  have  a remarkable  case 
of  continuity  in  the  annals  of  Southdowns. 

The  introduction  of  the  breed  into  Cambridgeshire  by  Mr.  Jonas  Webb 
of  Babraham  marks  an  epoch  in  the  history  of  the  breed,  for  as  early  as  the 
Liverpool  meeting  of  the  Boyal  in  1841  Mr.  Webb  was  a principal  prize- 
taker,  and  it  was  from  his  flock  that  Mr.  Humphrey  of  Oakash,  near 
Wantage,  selected  his  rams  in  1842  and  subsequently,  for  the  purpose  of 
bringing  out  the  improved  Hampshire -down  {see  article  on  this  breed). 
The  Babraham  flock  has  been  famous  ever  since,  and  is  now  owned  by 
Mr.  C.  E.  W.  Adeane,  who  is  one  of  the  most  eminent  breeders  of  Southdowns. 
The  chalk  formation  is  especially  adapted  for  all  down  breeds  of  sheep, 
and  they  thrive  upon  the  oolitic  limestones  in  Gloucestershire  at  Oakley 
Park.  An  examination  of  the  list  of  the  exhibitors  at  the  Eoyal  Counties 
Society  at  Portsmouth  and  of  the  Bath  and  West  of  England  and  Southern 
Counties  Society  in  1906  shows  clearly  that  the  Southdown  affects  the 
thin  soils  of  the  upper  chalk. 

The  Flock  Book  best  shows  the  distribution  of  the  breed  and  the  size  of 
the  flocks.  It  also  contains  a scale  of  points  and  other  information  of  value 
to  breeders.  The  most  recent  volume  (1907)  contains  a list  of  240  flocks, 
representing  81,850  ewes.  The  entries  vary  from  a score  or  more  up  to 
records  of  over  1000  ewes  put  to  ram,  but  the  general  run  of  good  flocks 
ranges  between  200  and  500  ewes.  These  flocks  are  mostly  concentrated 
within  the  counties  of  Sussex,  Surrey,  Kent,  Hants,  with  important  excep- 
tions in  Cambridge,  Suffolk,  Herts,  Gloucestershire,  and  other  chalk  or 
limestone  counties. 

Sandringham  (H.M.  The  King),  Babraham,  Culford  (Lord  Cadogan), 
Compton  Place,  Eastbourne  (Duke  of  Devonshire),  Newmarket  (Colonel 
M‘Calmont),  Albury  Park,  Guildford  (Duke  of  Northumberland),  Goodwood 
(Duke  of  Eichmond  and  Gordon),  Ferring  Grange,  Worthing  (Mr.  Edwin 
Henty),  Littlehampton,  Arundel  (Mr.  A.  Heasman),  Gatton  Park,  Surrey 
(Mr.  J.  Colman),  Woolverston  Park  and  Ipswich  (Mr.  C.  H.  Berners), 
practically  include  the  principal  exhibitors,  and  indicate  the  locale  of  the 
breed.  It  is  unnecessary  to  seek  further,  but  if  we  press  the  matter  we 
still  And  the  Southdown  haunting  the  chalk  or  its  confines  at  Bearwood 
(Col.  Walter),  Buckland  (Sir.  N.  W.  G.  Throckmorton),  Didlington,  Norfolk 
(Lord  Amhurst),  etc. 

Southdowns  gave  the  superior  quality  of  wool  to  the  Lancashire  black- 
faced sheep,  now  known  as  Lonks.  They  have  been  most  successfully  crossed 
with  Merinos  in  Austro -Hungary,  and,  as  already  mentioned,  have 
modified  every  British  race  of  shorter  woolled  sheep. 

Management  of  Flocks. 

The  article  on  Hampshire  Down  Sheep  contains  a detailed  account  of  the 
general  and  special  management  of  a Down  flock. 

There  is  a good  deal  of  similarity  between  the  management  of  a large 
flock  of  Southdown  and  Hampshire  Downs,  while  there  are  also  marked 
differences. 

So  far  as  classification,  general  treatment,  and  the  management  of  young 
lambs  are  concerned,  the  resemblance  is  very  close,  and  a lambing  pen  for 
Southdown  ewes  is  very  similar  to  one  for  a Hampshire  flock. 

Much  depends  upon  the  class  of  sheep  kept,  and  the  objects  of  the 
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owner ; for  it  would  be  misleading  to  use  a ram-breeding  flock  as  an 
illustration  of  general  management. 

There  are  certain  points  which  control  the  systems  employed,  as  for 
example  the  prevalence  of  unbroken  down,  the  exposed  character  of  the 
country,  the  partiality  of  the  breed  for  short  sweet  herbage,  and  their 
adaptability  for  close  folding  and  heavy  stocking.  Open  grazing  and  close 
folding  go  well  together  in  all  down  districts,  and  it  is  found  necessary  to 
keep  the  open  downs  closely  fed  in  order  to  preserve  the  fine  character 
of  the  herbage.  Eape,  turnips,  and  vetches  are  largely  used  for  night 
folding. 

High  prices  are  given  for  both  ram  lambs  and  shearlings,  and  many  are 
annually  exported  into  the  United  States,  Argentina,  Australia,  Chili, 
Japan,  Eussia,  France,  and  other  countries.  The  prices  paid  range  from 
the  ordinary  figures  of  5 guineas  or  less  to  averages  of  10  to  15  guineas  in 
high-class  flocks,  and  to  exceptionally  high  prices  for  individuals.  The  late 
Duke  of  Eichmond  gave  210  guineas  for  the  ram  Cambridgeshire  at 
Mr.  Webb’s  sale  in  1889,  but  the  event  is  still  looked  back  upon  in  the 
annals  of  the  breed. 

The  King  paid  75  guineas  for  a lamb  at  the  late  Col.  MUalmont’s  dis- 
persal sale  in  1902,  and  the  average  prices  at  this  sale  were  as  follows : — 


119  shearling  ewes  at  an  average  of 
65  two-shear  ewes  „ 

44  three-shear  ewes  „ 

36  full-mouthed  ewes  „ 

78  old  ewes  ,, 

133  ewe  lambs  „ 

40  rams  „ 

29  ram  lambs  „ 


£5  3 4 

4 15  6 

5 16  6 

3 0 11 
2 13  9 
2 6 4 

14  9 3 
10  1 0 


At  the  dispersal  of  Mr.  Edwin  Ellis’  Summersbury  flock  in  1905,  70 
guineas  was  given  for  a shearling  ram  by  the  King.  Six-teeth  ewes 
realised  as  much  as  £15,  10s.  each,  and  full-mouthed  ewes  went  as  high  as 
£11  each,  the  average  over  615  breeding  sheep  disposed  of  being  £6  each. 

As  to  the  principal  fairs  for  Southdowns,  they  are  naturally  to  be  found 
in  Sussex,  and  one  of  the  largest  gatherings  takes  place  at  Lewes  on  21st 
September,  when  fifteen  to  twenty  thousand  sheep  are  penned.  Ordinary 
lambs  make  from  22s.  to  38s.  each,  and  sheep  from  30s.  to  56s.,  taking 
the  prices  given  during  the  last  decade.  The  Southdown  cannot 
compare  in  weight  of  carcass  with  the  Hampshire,  but  makes  up  in  quality 
of  mutton.  The  fattened  carcass  is  weighty  for  its  size  owing  to  its 
compact  form,  and  fat  sheep  of  the  breed  are  noted  for  proving  up  to 
expectation. 

It  would  be  an  error  to  describe  the  Southdown  as  a race  of  short- 
woolled  sheep,  although  his  wool  is  short  in  comparison  with  British  long- 
woolled  breeds.  It  is,  properly  speaking,  a middle-woolled  breed,  occupy- 
ing a medial  position  between  the  Lincoln,  Cotswold,  and  other  long- 
woolled  sheep  and  the  truly  short-woolled  Merinos.  The  fine  and  short- 
woolled  breeds  are  not  adapted  for  the  British  climate,  and  the  finest  wools 
are  imported  into  this  country  from  Australia,  South  Europe,  and  other 
parts  of  the  world.  They  are  from  2 to  4 inches  in  length  of  staple,  and 
extremely  fine  in  fibre.  The  Southdown  wool  cannot  be  so  described,  but 
is  nevertheless  ordinarily  and  comparatively  spoken  of  as  short  wool.  The 
fleece  is  about  4 lb.  weight,  and  on  the  wool  market  it  is  taken  as  representa- 
tive of  a class  of  wool  yielded  by  the  Down  breeds  of  England,  all  of  which  are 
quoted  as  “ Southdown.” 
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The  management  of  Southdown  flocks. — We  owe  the  following  particulars 
of  general  management  of  Sussex  flocks  to  Mr.  Allan  Cooper  of  Norton,  near 
Lewes,  who  is  himself  a noted  breeder.  He  states  that  in  many  respects 
the  system  of  management  is  similar  to  that  pursued  thirty  or  forty  years 
ago,  although  details  have  altered  with  the  introduction  of  new  foods  and 
other  innovations  which  affect  details. 

The  recommendations  of  Mr.  T.  Ellman,  as  set  forth  in  his  lecture  before 
the  Eoyal  Agricultural  Society  in  1865,  are  referred  to  with  approval  as 
still  worthy  of  study,  and  in  the  following  remarks  they  are  taken  in 
connection  with  the  oral  statement  made  to  the  writer  of  this  article  in 
December  1907. 

The  flocks  are  lambed  down  in  March,  and  the  old  date  for  turning  out 
rams  is  24th  October.  The  tendency  is  towards  earlier  lambing,  especially 
among  ram-breeders,  who  naturally  turn  out  with  a view  to  securing  a fall 
of  lambs  earlier  in  the  year.  The  ewes  are  kept  on  grass,  downs,  and 
stubbles,  and  are  folded  on  rape,  tares,  or  mustard.  Towards  lambing  they 
receive  hay,  and  are  brought  down  to  the  pen,  or  near  it,  and  are  run  on 
grass,  and  in  some  cases  a little  mixed  corn  and  cake  is  given.  After 
lambing,  the  ewes  and  lambs  are  placed  on  rape  sown  the  previous  August, 
and  later  on  to  tares.  The  lambs  are  weaned  in  July  on  vetches  and  rape 
mixed,  and  the  ewes  are  sent  away  to  the  downs.  The  lambs  pass  on  to 
rape  sown  in  April,  and  successive  sowings  of  rape  are  made  during  May 
and  forward.  This  mixture  of  vetches  with  rape  is  preferred  to  “ seeds  ” 
(Ellman).  A mixture  of  white  clover,  trefoil,  and  Pacey  (sometimes 
Italian)  rye-grass  is  known  locally  as  grattons,”  and  is  much  used ; sainfoin 
is  also  used  for  grazing  purposes  and  for  hay.  The  ewes  after  the  lambs  are 
weaned  are  run  on  the  hills  (downs),  and  also  follow  the  lambs  and  eat  up 
what  is  left,  and  in  due  course  are  grazed  on  corn  stubbles,  which  completes 
the  circuit  and  brings  them  round  to  the  tupping  time.  The  flocks  are 
in  three  ages,  and  the  young  or  two-teeth  ewes  make  a fourth,  superseding  the 
full-mouthed  ewes,  which  are  drafted  at  the  end  of  the  season.  The  wether 
and  spare  ewe  lambs  are  sold  at  Lindfleld  (8th  August),  Lewes  (21st 
September),  and  other  fairs,  and  most  of  the  ewe  lambs  are  kept  back  for 
stock.  Earn  lambs  and  shearling  rams  are  both  used  as  sires.  The 
downs  are  closely  grazed  in  order  to  preserve  the  flneness  of  the  herbage, 
and  the  number  of  sheep  maintained  in  proportion  to  the  acreage  is  large. 
The  Southdown  is  said  to  be  “ patient  under  folding,”  or,  in  other  words, 
does  well  between  hurdles,  and  does  not  require  the  free  open  grazing  and 
“ thin  running  ” over  the  ground,  which  is  necessary  for  the  heavier  long- 
woolled  races  of  sheep. 


Spavin — Bone  and  Bog*. — Spavin  is  the  name  given  to 
two  different  forms  of  disease  of  the  hock  joint  of  the  horse,  which  joint 
is  analogous  to  the  ankle  of  man — bone  or  true  spavin,  occult  spavin,  a 
form  of  bone  spavin,  and  bog  spavin.  At  one  time  a blood  spavin  was 
spoken  of,  but  there  is  no  such  form  of  spavin,  the  supposed  enlargement 
being  due  to  the  prominent  appearance  of  the  large  vein,  in  some  cases 
more  than  in  others,  where  it  passes  over  the  joint;  generally  speaking, 
the  term  “ spavin  ” is  meant  to  indicate  hone  spavin,  other  names  being 
jack  spavin,  nutmeg,  etc. 

Bone  Spavin  is  a bony  enlargement,  varying  in  size,  and  due  to 
inflammation  of  the  head  of  the  shank  bone  of  the  hind  leg,  implicating 
the  small  cuneiform  bones  of  the  hock  joint,  causing  an  exudation  of  bony 
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matter,  which  forms  an  exostosis  or  bony  tumour  at  the  inner  and  lower 
part,  and  slightly  to  the  front  of  the  joint,  being  rarely  seen  on  the  outside. 
Bone  spavin  may  be  very  slight  and  not  readily  detected  externally,  or  the 
inflammation  may  extend  to  and  involve  the  small  bones  of  the  joint  so 
that  they  become  anchylosed  or  fixed,  and  as  soon  as  the  inflammation 
subsides,  the  animal  can  do  slow  work  without  evincing  lameness  or  pain, 
showing  only  a slight  stiffness.  On  the  other  hand,  the  inflammation  may 
be  of  so  extensive  a character  as  to  end  in  ulceration  (caries)  of  the  bone, 
causing  great  pain  and  lameness,  is  troublesome  to  deal  with,  and  the 
treatment  very  unsatisfactory.  The  causes  of  bone  spavin  are  considered 
under  two  heads : predisposing  and  exciting,  the  former  being  looked  upon 
as  a constitutional  disposition  or  hereditary  ossific  diathesis,  occurring  in 
weedy  horses  having  faulty  conformation  of  the  limbs,  with  weak,  narrow, 
badly  formed  joints.  The  exciting  causes  are  many,  such  as  the  working 
of  young  horses  before  their  bones  are  fully  developed,  riding  or  driving 
too  fast  on  hard  roads  or  heavy  ground,  galloping  and  jumping,  and  also 
improper  shoeing  with  high  heels  and  toe-pieces,  the  standing  too  long 
on  one  hind  leg  in  order  to  ease  the  other  which  has  been  injured ; also 
sprain  and  concussion  of  the  parts,  inducing  inflammation,  etc. 

If  there  is  one  disease  more  than  another  that  causes  a diversity  of 
opinion  amongst  the  profession,  it  is  that  of  bone  spavin ; there  is  great 
difficulty  to  find  the  two  hock  joints  of  the  same  horse  exactly  alike ; in 
many  cases,  particularly  in  half-bred  horses,  one  hock  is  stronger  and 
coarser  than  the  other,  and  on  examination  over  the  seat  of  spavin  the 
ridges  on  the  bones  will  be  found  to  be  more  perceptible  both  to  the 
sight  and  touch  than  in  the  other  joint,  this  being  due  to  the  parts  having 
been  more  largely  developed ; the  ridges  on  the  bones  are,  however,  sharply 
defined,  while  in  cases  of  spavin  they  are  diffused  and  obtuse ; yet  these 
two  points  cause  a great  difference  of  opinion  as  to  whether  there  is 
spavin  or  no  spavin. 

Symptoms. — The  progress  of  inflammation  in  bones  is  generally  very 
slow,  and  is  equally  as  tardy  in  recovery,  therefore  bone  spavin,  being  due 
to  inflammation,  is  a progressive  disease,  and  in  its  early  stages  not  always 
easily  diagnosed,  particularly  in  weedy  and  dissimilar  joints.  In  the 
incipient  stages  of  spavin  the  first  symptom  noticed  is  a slight  stiffness  of 
the  limb  when  the  animal  is  first  brought  out  of  the  stable ; this,  however, 
gradually  wears  off  as  the  horse  moves  along  (warms  up),  only  to  return 
again  after  a short  interval  of  rest.  As  the  case  progresses  the  symptoms 
become  more  and  more  pronounced,  at  times  the  pain  being  such  that  the 
patient  only  touches  the  ground  with  the  toe  of  the  foot,  so  that  the  front 
of  the  shoe  of  a spavined  horse  is  generally  well  worn.  On  examination 
of  the  joint  nothing  is  to  be  seen  or  felt,  although  a little  pain  will  at 
times  be  evinced  on  pressure  being  applied  to  the  part.  In  such  cases 
the  foot  should  be  lifted  up  by  taking  hold  of  the  toe,  and  the  front  of  | 
the  fetlock  pressed  towards  the  stifle  joint,  and  held  there  for  a few  I 
minutes ; if  spavin  is  developing,  on  releasing  the  foot  and.  making  the  | 
animal  trot  it  will  go  on  three  legs  at  first,  only  touching  the  ground  f 
with  the  toe  of  the  affected  limb  occasionally,  but  as  it  goes  along  the  |i 

foot  will  finally  be  placed  flat  on  the  ground  and  the  lameness  disappear.  | 

Lameness  is  always  most  acute  at  first  when  the  inflammation  is  active.  |3 
In  some  cases  a bone  spavin  is  patent  to  both  the  sight  and  the  touch,  the 
inflammation  having  subsided  and  the  bony  matter  become  consolidated, 
the  horse  going  sound  and  doing  its  work  as  well  as  any  other  animal 
not  affected  with  spavin. 
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In  examination  for  spavin,  the  horse  should  be  set  fair  and  square  on 
its  legs,  and  the  examiner  stand  about  18  inches  sideways  from  the 
shoulder,  looking  diagonally  across  the  lower  and  inner  aspect  of  the 
hock  joint,  and  the  joints  compared ; it  will  then  be  readily  seen  if  they 
are  not  similar ; next  pass  the  palm  of  the  right  hand  down  the  front  and 
inner  side  of  the  joint  of  the  near  hind  leg,  and  with  the  fingers  feel  for 
enlargements,  being  careful  not  to  mistake  the  natural  ridges  on  the  bone 
for  spavin,  and  repeat  this  with  the  left  hand  on  the  off-side  hock.  The 
joints  may  also  be  compared  by  standing  immediately  behind,  or  again  in 
front  and  looking  between  the  forelegs. 

Treatment. — Immediately  an  animal  is  noticed  going  lame,  have  the 
limb  carefully  examined,  the  shoe  removed,  and  the  foot  searched.  If  spavin 
is  then  suspected,  give  the  horse  rest  at  once,  irrigating  the  joint  with 
cold  water  for  two  hours  twice  a day  for  four  or  five  days ; and  after  the 
pain  has  abated,  leaving  maybe  a slight  stiffness,  apply  a good  smart  fly- 
blister  all  round  the  joint ; although  the  best  plan  is  to  fire  the  joint  in 
lines,  following  up  with  a blister,  and  after  the  effects  have  worn  off, 
which  takes  about  a fortnight,  turn  the  animal  out  to  grass  for  a three 
or  four  months’  run.  In  cases  of  ulceration  of  the  bones  repeated  firing 
and  punching  may  at  times  be  successful,  but  very  rarely. 

In  some  cases  of  bone  spavin  the  horse  will  not  lie  down ; should  he, 
however,  do  so  with  the  sound  leg  underneath,  and  the  spavined  limb 
uppermost,  he  will  be  unable  to  rise  until  turned  over  on  to  the  other  side. 

Occult  Spavin  is  the  consolidation  of  the  cuneiform  or  small  gliding 
bones  of  the  joint  into  a solid  mass,  without  any  or  only  a very  slight 
external  manifestation,  and  is  only  suspected  from  the  stiff  manner  in 
which  the  joint  is  moved.  The  treatment  is  the  same  as  in  bone  spavin. 

Bog  Spavin  is  found  as  a soft  swelling  on  the  front  and  inner  aspect 
of  the  hock  joint,  and  is  due  to  an  over-distension  of  the  capsular  ligament 
of  the  joint.  It  mostly  occurs  in  cart  horses  and  in  certain  strains 
having  a constitutional  or  hereditary  tendency.  It  is  frequently  seen  in 
young  horses  rising  two  years  old,  particularly  those  overfed  on  too  much 
starchy  food;  and  in  many  cases  of  highly  bred  Clydesdales  it  is  not 
considered  as  a detriment,  as  it  rarely  or  ever  causes  lameness,  and 
disappears  without  any  treatment.  Bog  spavin  can  also  be  caused  by  a 
sprain  or  concussion,  and  when  inflammation  sets  in  there  is  a certain 
amount  of  lameness ; when  large,  it  is  generally  accompanied  by  thorough- 
pin,  an  over-distension  at  the  back  of  the  joint  and  in  front  of  the  point 
of  the  hock.  For  treatment,  rest  and  cold  water  irrigation  should  be  resorted 
to,  followed  by  blistering  and  finally  firing.  When  no  lameness  is  present 
in  bog  spavin,  compression  by  means  of  indiarubber  bandages  and  hock 
trusses  has  a good  effect,  and  when  very  large  the  fluid  can  be  drawn  off 
with  an  aspirator,  but  this  requires  the  skill  of  a professional  expert,  as 
it  is  dangerous  to  open  into  the  joint. 


Spaying  , — The  operation  of  spaying,  oophorectomy  (ovariotomy), 
or  removal  of  the  ovaries  of  female  animals,  has  been  in  vogue  from 
ancient  times.  As  a general  practice  in  Great  Britain  it  has  been  almost 
entirely  limited  to  sows  and  bitches.  More  recently  cows  and  mares  have 
been  subjected  to  the  operation.  The  effect  of  spaying  on  the  female  is 
analogous  to  that  of  castration  on  the  male.  It  abolishes  the  desire  for  the 
opposite  sex,  oestrum  or  heat,  the  power  to  breed,  and  averts  the  changes 
usually  connected  with  these  states.  As  a consequence,  the  animal  is  more 
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reposeful  and  disposed  to  fatten.  The  benefit  is  not  only  to  the  animal 
herself,  as  her  fellows  are  spared  the  unrest  which  a female  “ in  season  ” 
almost  invariably  creates.  The  operation  is  most  commonly  performed 
for  the  foregoing  or  other  economic  considerations. 

Spaying  of  soivs. — Though  in  a large  part  of  the  country  spaying  of 
sows  is  a general  practice,  in  other  parts  it  is  never  resorted  to.  By  many 
it  is  not  deemed  essential,  or,  indeed,  advantageous.  There  can  scarcely  be 
any  doubt  that  while  in  heat,  sows  do  not  feed  well,  and  they  certainly 
disturb  their  companions  in  the  stye  or  field.  There  is  also  a prevalent 
idea,  that  if  killed  when  in  this  state,  the  flesh  is  not  so  good,  and  does  not 
“ set  ” so  well,  and  it  is  consequently  deemed  inadvisable  to  slaughter  a 
sow  in  this  condition.  About  six  weeks  old  is  the  age  generally  considered 
best  for  the  operation,  which  is  usually  performed  by  the  castrator  at  the 
same  time  as  the  males  of  the  litter  are  castrated.  By  the  expert  the  spaying 
is  completed  in  a marvellously  short  time.  Instances  are  on  record  of  a 
hundred  sows  and  pigs  being  successfully  operated  on  in  less  than  three 
hours.  Fatalities  are  so  rare  that  it  may  be  regarded  as  a safe  operation,  if 
done  at  about  the  age  named ; the  danger  and  the  extent  of  the  loss  increase 
with  age.  The  operation  involves  cutting  through  the  walls  of  the  abdomen 
at  the  flank,  insertion  of  the  forefinger  into  the  belly  cavity,  finding  both 
ovaries,  withdrawing  them  through  the  wound,  cutting  them  off,  and 
stitching  up  the  wound.  As  a rule,  the  spayed  sow  is  put  immediately 
back  into  the  filthy  conditions  usually  obtaining  among  this  class  of 
animal.  Considering  the  utter  disregard  for  cleanliness  before,  during,  and 
after  the  operation,  it  is  a matter  for  wonder  that  any  survive,  and  we  can 
only  conclude  that  the  abdominal  cavity  of  the  young  pig  is  not  very 
susceptible  to  the  ill  effects  of  dirt.  Occasionally  death  or  illness  occurs  as 
the  result  of  some  rare  untoward  circumstance,  and  in  a small  proportion  of 
cases  the  animal  appears  not  to  thrive  afterwards. 

Spaying  of  cows. — The  operation  has  been  now  and  then  performed  on 
cows  for  many  years,  but  recently  it  has  acquired  great  interest  on  account 
of  statements  as  to  the  benefits  it  confers.  The  spayed  cow  fattens  more 
quickly,  the  quality  of  the  flesh  is  improved  even  in  very  old  animals. 
It  is,  however,  for  its  effect  on  milk  production  that  the  greatest  benefits 
are  claimed.  There  is  no  interruption  in  the  supply  during  “ season,’’  and 
the  period  during  which  milk  is  yielded  is  prolonged  on  an  average  from 
twenty  to  twenty-four  months,  and  in  case  of  some  cows  for  four  or  five  years, 
during  the  greater  part  of  this  time  the  yield  being  as  much  as  that  given  for 
the  first  month  or  two  after  calving,  and  continuing  to  be  of  improved 
quality.  The  operation,  which  consists  of  cutting  through  the  walls  of  the 
vagina  and  withdrawing  the  ovaries  through  the  wound,  is  best  performed 
about  six  weeks  after  calving.  It  appears  to  affect  the  health  of  the 
animal  very  little,  and  the  fatalities  and  untoward  circumstances  recorded 
have  been  very  few,  certainly  not  more  than  from  castration.  It  has  been 
advised  for  cows  which  have  aborted  and  threaten  to  do  so  again.  Cows 
certainly  fatten  more  quickly  after  having  been  spayed,  but  opinion  as  to 
the  prolongation  of  the  period  of  milk-yielding  is  not  unanimous. 

Spaying  of  mares. — The  operation  has  been  occasionally  performed  on 
mares  with  a view  of  improving  their  temper  and  rendering  them  work- 
able. In  well-selected  cases  the  desired  effect  has  been  accomplished. 
Vices  of  kicking,  stubbornness,  and  general  intractability  in  the  mare  are 
not  infrequently  associated  in  some  way  with  some  disturbance  of  this 
function  of  the  ovaries,  and  as  a last  resort  the  operation,  a comparatively  safe 
one,  may  be  advisable.  It  is  performed  in  the  manner  described  for  the  cow. 
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Spaying  of  the  hitch  and  cat  is  usually  highly  successful  in  averting 
certain  undesirable  occurrences,  and,  as  far  as  we  can  appreciate,  the  effect 
is  not  deleterious  to  their  utility  or  happiness  in  any  degree.  Neither 
the  spayed  bitch  or  cat  appears  less  keen  in  sport  or  appetite. 

The  removal  of  the  ovaries  may  be  indicated  when  there  is  evidence  of 
disease  of  these  organs,  or  when,  for  any  reason,  such  as  the  existence  of  any- 
thing which  would  render  pregnancy  undesirable  or  parturition  dangerous, 
it  may  be  deemed  to  the  advantage  of  the  animal. 

Though  the  operation  on  the  sow  is  often  most  expertly  performed  by 
the  uneducated  castrator  and  sometimes  by  the  farmer,  it  can  only  be  learnt 
by  practical  experience.  The  spaying  of  cows  and  mares  demands  more 
care,  skill,  and  special  instruments. 


Spinach. — See  Gardening. 


Splenic  Apoplexy.— Anthrax. 


Splints  in  Horses. — A splint  is  a bony  enlargement  on  the 
cannon  or  shank  bone.  It  is  extremely  common,  indeed  the  condition 
probably  exists  in  the  majority  of  adult  horses.  It  occurs  more  frequently 
in  the  fore  than  the  hind  legs,  and  on  the  inside  than  the  outside.  Splints 
may  be  observed  at  any  period  of  life,  but  attention  is  more  often  drawn  to 
them  at  from  four  to  five  years  of  age.  Animals  of  all  breeds  and  classes 
may  possess  one  or  more  splints,  but  greater  importance  is  attached  to  them 
in  animals  with  high  action  used  for  paces  beyond  the  walk.  Their  signi- 
ficance largely  depends  on  their  position  on  the  bone,  the  tendency  to 
continuance  or  arrest  of  development,  or  some  special  irritability  which  is 
not  readily  explained.  The  vast  majority  of  splints  give  only  temporary 
trouble,  while  some  appear  to  give  none.  There  is  no  direct  relation 
between  the  size  of  a splint  or  age  of  the  animal  and  the  amount  of  trouble 
caused,  though  lameness  is  more  frequently  associated  with  small  than 
large.  The  tendency  in  the  majority  of  cases  is  for  inconvenience  to 
disappear  after  the  bony  growth  has  reached  its  limit,  and  the  fact  of  finding 
a splint  does  not  prove  that  lameness  is  dependent  on  its  existence. 

Special  names  have  been  applied  to  and  attempts  made  to  classify 
these  bony  growths.  A splint  is  termed  simple  when  it  is  situated  so  as 
not  to  interfere  with  movement  of  the  knee  or  cause  lameness ; double,  peg 
or  pegged,  when  there  is  an  enlargement  on  the  outside  of  the  shank  bone 
and  one  on  the  inside  joined  by  a bony  growth  between  them  at  the  back 
of  the  bone;  hnee,  when  high  up  on  the  knee  and  involving  the  joint; 
chain,  when  there  are  more  than  two  bony  excrescences  down  one  side  of 
the  shank  joined  by  a less  prominent  ridge  of  bone ; high,  when  close  to 
the  knee  and  not  involving  the  knee-joint. 

Cause. — Frequency  of  the  occurrence  of  splints  in  horses  points  to 
some  inherent  predisposition,  and  in  considering  the  cause,  heredity  must  be 
regarded  as  an  important  factor.  This  is,  however,  so  common  in  horses, 
that  if  no  animal  were  bred  from  because  it  possessed  a splint,  comparatively 
few  horses  would  be  bred.  This  predisposition  is  generally  brought  into 
activity  by  concussion  ; hence  splint,  and  the  lameness  due  to  it,  are  more 
often  noticed  in  young  animals  just  put  to  work  on  the  roads.  It  is, 
however,  not  always  that  such  a connection  can  be  traced.  Splints, 


486 


SPOBTIKG  EIGHTS 


sometimes  very  large  ones,  are  noticeable  in  very  young  animals  which  have 
never  been  on  the  road. 

Symptoms. — The  diagnosis  of  splint  and  splint  lameness  involves  detection 
of  the  splint  and  the  nature  of  the  altered  gait.  Large  splints  may  be 
easily  seen  or  felt.  The  discovery  of  small  ones  is  often  only  possible  to 
the  expert  who  knows  the  anatomy  of  the  parts.  Most  commonly  splints 
develop  between  the  large  cannon  bone  and  the  small  splint  hones,  which 
are  parallel  with  it  more  than  half-way  down  from  the  knee ; these  can 
often  be  felt  by  running  the  fingers  down  over  the  part.  If  at  the  back  of 
this  small  splint  bone  or  under  the  fiexor  tendon,  the  leg  should  be  held  up 
by  one  hand  and  the  parts  felt  with  the  fingers  of  the  other  hand.  Some- 
times pressure  with  the  finger  will  cause  the  animal  to  flinch,  the  leg  thus 
giving  evidence  of  abnormal  tenderness.  It  is  important  to  remember 
that  lameness  is  more  often  connected  with  small  than  large  splints,  and 
that  those  situated  near  the  knee  or  at  the  back  of  the  leg  are  more  likely 
to  give  trouble.  Splints  causing  lameness  are  much  more  often  found 
in  young  than  adult  horses.  They  may  be  found  on  the  inside  or  outside 
of  the  fore  or  hind  leg.  That  splints  sometimes  cause  lameness  in  older 
horses  is  more  generally  held  now  than  formerly. 

Splints  may  or  may  not  cause  lameness,  but  when  it  exists  it  is  usually 
very  marked,  the  animal  coming  down  heavily  on  the  sound  limb  and 
“ nodding”  the  head  distinctly.  It  often  comes  on  and  increases  with  work 
and  gets  less  or  passes  off  with  rest  of  a few  days,  sometimes  not  returning ; 
in  other  cases  it  may  recur  frequently  for  months,  and  when  the  splint  is 
on  or  near  the  knee  or  at  the  back  of  the  bone,  may  be  permanent.  Indeed, 
it  sometimes  renders  a horse  worthless  for  road  work. 

Treatment. — In  many  cases,  probably  the  majority,  rest  and  plenty  of 
cold  water  effect  a permanent  cure,  and  should  always  be  given  a trial. 
Of  the  surgical  measures,  puncturing  with  a hot  fine  point-iron  is  apparently 
most  effectual  in  troublesome  cases.  Setons  were  formerly  used.  Cutting 
the  bone  covering,  periosteotomy,  is  sometimes  successfully  tried,  also  the 
application  of  blisters.  In  some  troublesome  cases  of  knee-splint  or>peg- 
splint,  division  of  the  nerves  higher  up  the  limb  is  beneficial.  Splint 
causing  lameness  is  an  unsoundness  in  law,  and  those  in  dangerous 
situations  should  be  regarded  so  in  practice. 


Sporting'  Rights.— >S'eg  Game  Laws. 


Sprayers  and  Spraying. — Spraying,  as  an  agricultural  and 
horticultural  operation,  really  dates  from  the  invention  by  Mr.  G.  F.  Strawson 
in  the  late  eighties  ” of  the  machine  called  the  Strawsonizer.  This  machine, 
by  means  of  a powerful  air-blast  generated  by  the  movement  of  the 
machine  can  be  used  to  distribute  with  the  most  perfect  evenness  any 
quantity  of  spray  fluid  from  1 to  200  gallons  per  acre.  The  machine  can 
also  be  used  as  a manure  distributor,  but  it  is  as  a sprayer  that  it  is  almost 
exclusively  used.  The  invention  of  this  machine  soon  opened  up  a wide 
field  of  usefulness  for  itself.  Horticulturists  found  that  by  means  of  the 
Strawsonizer  they  could  very  conveniently  spray  their  fruit  bushes  with 
any  of  the  approved  washes  ” as  remedies  against  the  ravages  of  insect  and 
fungoid  pests.  Farmers  also  found  that  by  means  of  the  Strawsonizer  they 
could  effectually  protect  their  root  crops  against  the  dreaded  turnip  ‘‘  fly, 
as  a spraying  of  paraffin  at  the  rate  of  1 gallon  per  acre  effectually  disposed 
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of  this  pest.  Very  shortly  afterwards  it  was  found  that  a solution  of 
sulphate  of  iron  could  be  very  effectively  used  for  the  destruction  of 
charlock,  or  skellocks,  (Sinapis  arvensis),  among  corn  crops.  Further 
experiment  showed  that  sulphate  of  copper  was  much  more  reliable  for  this 
purpose  than  sulphate  of  iron.  About  the  same  time  also  it  was  found  that 
a 2 per  cent,  solution  of  sulphate  of  copper  applied  at  the  rate  of  100 
gallons  per  acre,  and  repeated,  if  necessary,  once  or  twice  in  the  season,  had 
not  only  an  immense  effect  in  the  way  of  protecting  the  potato  crop  from 
the  attack  of  the  Phytophthora  infestans  or  potato  disease,  but  it  also  had 
the  effect  of  considerably  increasing  the  crop  through  keeping  the  foliage 
green  and  growing  later  in  the  season  than  would  otherwise  have  been  the 
case.  Potato  spraying  is  now  very  largely  carried  on  in  Ireland,  where  the 
humid  climate  favours  the  development  of  the  pest.  In  many  parts  of 
Great  Britain,  also,  the  larger  growers  are  mostly  all  very  careful  to  have 
their  crops  sprayed  once  or  twice  as  a preventive  of  disease.  {See  Bordeaux 
Mixture.) 

The  other  case  in  which  spraying  is  or  should  be  regularly  followed  is 
for  the  destruction  of  charlock  among  corn  crops.  Charlock  is  not  only 
a destructive  weed  which  eats  up  a large  proportion  of  the  available 
plant  food  in  the  soil  and  for  a time  almost  strangles  the  corn  crop,  but  it 
is,  like  the  turnip,  a cruciferous  plant,  and  consequently  it  acts  as  host 
plant  in  perpetuating  the  germ  of  finger-and-toe  disease.  A bad  attack 
of  this  yellow  weed — the  Yellow  Peril  as  it  is  often  called — will  often 
reduce  the  value  of  the  corn  crop  by  40s,  to  50s.  per  acre,  to  say  nothing  of 
the  further  and  much  greater  damage  that  may  be  caused  by  the  subsequent 
attack  of  finger-and-toe  disease.  When  the  seeds  of  the  plants  have  ripened, 
they  fall  to  the  ground  and  retain  their  vitality  for  an  indefinite  time,  but 
are  ever  ready  to  germinate  and  produce  a fresh  crop  whenever  the  conditions 
are  favourable.  It  is  therefore  of  the  very  first  importance  that  this 
wretched  weed  should  as  far  as  possible  be  exterminated  when  the  means 
for  destroying  it  before  it  reaches  the  seeding  stage  are  ready  to  hand. 

Young  charlock  can  be  effectually  destroyed  by  a 3 per  cent,  solution 
of  sulphate  of  copper  and  water  applied  at  the  rate  of  50  gallons  per  acre. 
(As  each  gallon  of  water  weighs  10  lb.,  a 3 per  cent,  solution  means  3 lb.  of 
copper  sulphate  in  each  10  gallons  of  the  solution,  or  30  lb.  of  copper 
sulphate  in  each  100  gallons  of  the  solution.) 

In  cases  where  the  charlock  has  reached  the  flowering  stage  before 
being  sprayed,  it  may  be  advisable  to  make  the  solution  stronger — up  to 
4 per  cent,  copper  sulphate,  or  even  more.  The  solution  does  not  damage 
the  grain  crops  or  grass  and  clover  seeds  in  the  least,  but  it  quickly 
blackens  and  kills  off  the  charlock  plants.  Care  must  be  taken  to  ensure 
that  the  sulphate  of  copper  is  of  standard  quality  (98  per  cent,  pure), 
and  that  it  has  been  thoroughly  dissolved  in  the  solution.  The  spraying 
should  be  done  when  the  weather  is  dry,  so  that  it  may  have  time  to  do 
its  work  on  the  charlock  before  being  washed  off  by  rain.  The  cost  of 
spraying  will  amount  to  about  10s.  per  acre;  but  in  cases  where  the 
charlock  plants  are  numerous,  the  advantages  of  careful  spraying — particu- 
larly if  done  early,  before  the  plants  have  reached  the  flowering  stage — 
will  enormously  outweigh  the  cost.  A Strawsonizer  costs  about  £30,  but 
a cheap  substitute  for  it  is  provided  in  a long  tube  fitted  with  a pump 
and  a set  of  nozzles,  and  attached  to  a barrel  containing  the  spray  fluid. 
This  can  be  fixed  in  an  ordinary  cart,  and  though  it  requires  a man  to 
work  the  pump,  it  acts  as  a very  efficient  sprayer.  The  cost  of  this  sprayer 
is  about  £7.  The  Vermorel  or  other  “ Knapsack  Sprayer  ” is  a cheap 
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appliance,  which  may  be  efficiently  used  when  the  area  to  be  sprayed  is 
not  large.  Most  certainly  the  spraying  of  potatoes  as  a preventive  of 
potato  disease,  and  spraying  of  grain  crops  for  the  destruction  of  charlock, 
are  now  very  important  operations  in  up-to-date  farming. 


Spurrey  ; Corn  Spurrey  {Spergula  arvensis,  L.). — An  annual 
species  belonging  to  natural  order  Caryophyllacese.  It  is  a common  weed 
in  sandy  fields  throughout  Europe,  and  usually  grows  from  6 to  12  inches 
high.  The  leaves  are  \ inch  to  IJ  inches  long,  semi- terete  or  roundish  like 
the  stem  in  opposite  pairs,  often  with  shortened  branches  in  their  axils. 

The  flowers  are  white  in  forked  panicles ; the  seeds  black,  lens-shaped, 
with  very  small  elevated  points  all  over  them. 

Two  varieties  are  recognised,  namely — 

(1)  The  common  wild  plant  (sometimes  called  small  spurrey  or 
S.  vulgaris,  Boen.),  which  is  a pest  of  cornfields  on  sandy  land,  especially  in 
low-lying  dampish  districts;  and  (2)  the  cultivated  form  of  it  known  as 
giant  spurrey  {S.  saliva,  Boen.),  which  is  a tall  growing  variety  covered  with 
hairs  which  exude  a sticky  substance,  and  having  black  seeds  with  peculiar 
wing-like  borders  round  them. 

The  cultivated  spurrey  is  grown  in  many  poor  districts  on  the  Continent 
as  green  food  for  stock  of  all  kinds.  It  is  very  good  food  for  milch  cattle 
both  in  green  and  dry  state,  and  can  be  made  into  hay. 

It  grows  very  rapidly  on  poor  sandy  land  where  little  else  will  grow, 
but  requires  a wet  climate  to  succeed  well. 

In  suitable  land  the  plants  may  attain  a height  of  3 feet  or  more. 
Spurrey  is  often  sown  at  intervals  of  two  or  three  weeks  from  April  to 
August  to  provide  a succession  of  green  fodder,  and  is  ready  to  be  cut  or 
fed  off  in  about  seven  or  eight  weeks  from  the  time  of  sowing. 

The  seed  is  generally  sown  broadcast  at  the  rate  of  30  to  40  lb.  per 
acre,  and  harrowed  in. 

Spurrey  should  be  cut  about  the  time  of  flowering  if  it  is  to  be  used  for 
fodder  or  hay. 

When  seed  is  wanted,  the  crop  is  cut  when  the  lower  seed  vessels  have 
turned  brown.  To  wait  longer,  results  in  much  loss  of  seeds,  since  the 
capsules  open  readily  and  shed  their  contents  as  soon  as  they  are  ripe. 


Stag'g'CrS. — The  terms  staggers  and  vertigo  are  and  have  been  from 
time  immemorial  used  to  indicate  certain  abnormal  states  in  which  animals 
are  sometimes  found, and  are  manifested  by  “staggering,”  uncontrollable 
movements,  or  the  disposition  to  fall.  Such  symptoms  may  result  from  so 
many  different  conditions,  that  it  is  not  advisable  to  perpetuate  the  term, 
though  custom  may  demand  it  here.  The  causes  of  the  symptoms  included 
under  “staggers”  are,  generally  speaking,  immediately  due  to  abnormal 
states  of  the  brain.  These  causes  may,  as  in  the  case  of  poisons,  changes 
in  the  blood  vessels  or  substance,  act  primarily  on  the  brain;  or  its 
circulation  may  be  affected  by  abnormalities,  influencing  the  heart,  blood 
vessels,  etc.,  while  these  may  be  due  to  changes  occurring  elsewhere. 

A high  degree  of  importance  is  usually  attached  to  the  occurrence  ^ of 
staggers,  particularly  in  horses,  on  account  of  the  dangers  associated  with 
a horse  losing  control  over  its  movements,  and  the  liability  of  his  falling 
or  staggering  into  something  and  doing  damage  to  rider  or  driver,  or  any- 
body or  thing  against  which  such  an  animal  might  come  in  contact.  Though 
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in  some  cases  the  symptoms  may  depend  on  causes  easily  removed,  those 
most  commonly  observed  in  horses  are  often  of  a permanent  and 
progressive  character. 

Staggering  may  be  observed  in  association  with  such  widely  varying 
symptoms  that  it  has  been  customary  to  use  qualifying  terms  in  connection 
with  that  of  “ staggers,”  Those  in  more  general  use  are  mad,  sleepy,  and 
stomach. 

Mad  staggers  as  applied  to  horses  implies  a state  of  frenzy  in  which 
the  animal  gets  out  of  control,  performs  wild  movements,  rushing  forward, 
rearing,  hanging  back,  thrusting  the  head  against  a wall,  pawing  ; sometimes 
the  animal  is  convulsed;  after  a while,  as  a rule,  the  animal  falls,  and 
after  a violent  period  becomes  dull  and  listless,  and  gets  into  a state  of 
coma,  from  which  it  may  not  recover,  or  after  a longer  or  short  period 
recovery  may  occur. 

This  condition  may  be  due  to  changes  in  the  circulation,  to  tumours, 
etc.,  in  the  brain  and  some  poisons.  Most  commonly,  however,  the  cause 
is  of  a permanent  nature,  and  though  recovery  from  an  attack  may  take 
place,  such  is  liable  to  recur;  consequently  animals  known  to  have  had 
an  attack  are  regarded  as  dangerous  and  undesirable  possessions,  as  the 
attack  usually  comes  on  suddenly,  and  when  so  affected  the  animal  is  quite 
beyond  control.  The  subjects  of  mad  staggers  sometimes  when  ridden  or 
in  harness  evince  peculiar  movements  of  the  head  and  ears,  the  former  is 
carried  in  a peculiarly  stiff  manner,  or  it  may  be  peculiarly  shaken.  The 
ears  may  move  convulsively  and  irregularly,  and  one  or  both  may  be 
drawn  back  and  kept  almost  fiat  on  the  poll,  the  pupils  of  the 
eye  may  be  of  unequal  size,  or  there  may  be  an  appearance  of  staring. 
Though  it  cannot  be  said  that  these  signs  are  invariably  indication  of  mad 
staggers,  it  is  well  to  avoid  animals  which  show  them.  Horses  sometimes 
show  similar  symptoms  after  special  excitement,  and  we  have  witnessed 
cases  dependent  on  derangements  not  acting  immediately  on  the  brain. 
The  treatment  of  mad  staggers  may  be  varied  according  to  the  cause,  if 
discoverable,  but  mainly  involves  keeping  the  subject  from  doing  damage. 
Very  powerful  sedatives,  as  potassium  bromide  or  bleeding,  might  be 
effective  in  quieting  the  patient  or  cutting  short  an  attack,  but,  as  a 
rule,  the  administration  is  not  practicable. 

Sleepy  staggers  is  a condition  in  which  dulness,  depression,  and 
drowsiness  are  very  marked,  and  usually  precede  the  staggering  and  falling 
to  the  ground.  This  state  may  be  due  to  changes  in  the  brain,  to  a weak 
or  diseased  heart,  or  to  poisons  formed  or  taken  into  the  system.  In 
horses  and  cattle  it  sometimes  follows  eating  certain  foods,  and  when 
regarded  as  dependent  on  such  a cause  is  termed  stomach  staggers  or  grass 
staggers,  etc.  Somewhat  similar  symptoms  in  horses,  attributed  to 
pressure  on  the  large  veins  of  the  neck  by  the  collar,  are  referred  to  as 
megrims.  Such  occurrence  may  be  obviated  by  wearing  a properly  fitting 
collar  or  breastpiece.  The  symptoms  of  sleepy  staggers  may  be  observed  in 
the  stable  or  the  field,  but  usually  after  feeding.  In  the  stable  the  horse 
becomes  drowsy,  hangs  his  head,  or  thrusts  it  against  the  wall,  and  often 
moves  it  from  side  to  side ; after  a while  he  may  sway  to  and  fro  and  fall, 
lie  quietly  for  a time,  and  recover.  If  the  susceptible  animal  be  taken  to 
work  soon  after  a meal,  an  attack  is  liable  to  come  on.  Such  horses  should 
be  frequently  fed  with  small  quantities  of  food,  and  not  worked  immediately 
after  a meal.  Any  signs  of  heart  failure  may  call  for  stimulants. 

Symptoms  of  stomach  staggers  or  grass  staggers,  which  may  affect  horses 
and  cattle,  usually  come  on  in  the  field,  and  though  drowsiness  is  usual. 
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some  subjects  show  convulsive  movements  and  delirium,  which  end  in  coma 
and  paralysis,  or  recovery.  It  is  variously  attributed  to  special  properties  of 
some  herbage,  as  dry  rye-grass,  darnel  grass,  etc.,  but  the  knowledge  on  this 
important  aspect  of  the  subject  is  not  precise.  In  its  treatment  rapidly 
acting  purgative  medicine  is  indicated,  and  in  its  prevention  avoidance  of 
fodder  which  appears  to  bring  on  attacks. 

Symptoms  closely  allied  to  those  which  it  has  been  the  fashion  to 
group  under  the  head  of  staggers,  may  depend  on  conditions  not  particular- 
ised in  this  article.  Changes  connected  with  such  diseases  as  tuber- 
culosis, strangles,  etc.,  absorption  of  bile,  engorgement  of  the  stomach  with 
wheat,  etc.,  may  all  give  rise  to  disturbances  of  brain  function,  while  we 
have  observed  symptoms  indistinguishable  from  those  usually  described  as 
mad  staggers  caused  by  immense  numbers  of  large  round  worms  in  the 
stomach. 


Steam  Cultivation. — Steam  cultivation  has  not  achieved  the 
popularity  which  was  prophesied  in  the  early  days  of  its  introduction,  and 
in  view  of  the  smaller  outlay  for  plant,  the  lighter  cost  of  working,  and 
other  features  favourable  to  internal  combustion  automobiles,  it  is  not 
likely  that  its  position  will  improve.  Undoubtedly  it  did  not  become  so 
popular  as  it  might  have  done,  because  of  the  want  of  better  judgment  in 
the  working  of  the  land.  Proper  regard  was  not  taken  to  guard  the  land 
from  injury ; in  fact  steam  cultivation  was  engaged  in  by  many  who  had 
shown  great  skill  in  the  working  of  land  by  horse-power,  without  practically 
any  regard  for  the  conditions  which  had  contributed  to  their  success  as 
tillers.  The  cost  of  somewhat  deeper  cultivation  was  but  little  greater, 
and  men  who  had  been  scrupulously  careful  not  to  allow  inferior  subsoil 
to  be  brought  to  the  surface,  ventured  deeper  than  they  had  ever  dared  to 
do  with  horses ; although  this  did  not  cause  serious  injury  on  some  soils,  it 
practically  ruined  thousands  of  acres  of  land,  generally  on  clay  subsoils. 
It  was  strongly  urged  by  many  whose  reputation  stood  high,  that  land  which 
had  long  lain  in  high  ridge  and  furrow  should  be  thrown  down  flat,  and  the 
soil  worked  deeply  by  steam-power,  under  the  supposition  that  if  deep 
tillage  were  carried  out  the  rainfall  would  percolate  rapidly,  and  there 
would  be  no  water-logging ; ditches  were  to  be  fllled  in,  and  their  function 
performed  by  underground  drains.  This  idea  received  the  almost  unani- 
mous support  from  the  London  Farmers’  Club  on  the  occasion  of  a paper 
being  read  by  Mr.  James  Howard,  in  the  early  seventies.  The  theory 
passed  into  a widely  spread  practice,  and  when  the  wet  seasons  following 
1878  came,  the  folly  of  it  was  rapidly  shown.  The  flelds  thus  treated 
became  water-logged;  the  old  surface  channels  had  been  destroyed,  and 
such  land  was  the  first  to  go  out  of  cultivation.  The  harm  done  in  so 
many  cases  brought  steam  cultivation  into  disrepute,  or  prevented  its  more 
general  adoption.  In  spite  of  the  harm  which  undoubtedly  was  done 
through  injudicious  management,  a vast  amount  of  good  work  has  been 
done  by  steam,  both  in  cultivating  and  in  ploughing,  and  in  many  instances 
it  is  more  economical  than  horse  work.  As  a means  of  utilising  favourable 
weather,  when  through  bad  climatic  conditions  work  has  got  into  a 
backward  position,  it  possesses  great  value,  always  provided  that^  it  is 
judiciously  employed.  The  heavy  implements  that  are  associated  with  it 
are,  however,  conducive  to  rough  and  coarse  work,  while  the  size  of  the 
outflt  demands  large  flelds  for  successful  working.  The  heavy  expense  of 
the  plant  also  demands  a large  number  of  working  days  in  a year  to 
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produce  economical  results.  The  number  of  hands  necessary  to  work  a 
plant,  and  keep  it  supplied  with  coal  and  water,  is  a further  hindrance  to 
it.  In  spite  of  all  objections,  and  speaking  with  the  personal  experience 
of  having  ploughed  and  cultivated  several  thousands  of  acres  by  the 
agency  of  steam,  we  think  that  steam  might  have  been  far  more  exten- 
sively used  than  it  has  been.  With  the  greater  adaptability  of  the  oil-  or 
spirit-driven  motor  we  do  not  look  to  an  extension  of  steam  cultivation. 

Steam  cultivation  has  chiefly  been  in  the  form  of  ploughing,  cultivating, 
and  drag-harrowing,  hauled  by  stationary  engines  by  a steel  rope  and 
windlass ; and  steam  digging.  The  plough  is  usually  a balance  plough, 
carrying  five  or  six  bodies  at  either  end.  The  cultivator  is  a coarse 
grubber,  very  stoutly  built,  suitable  for  tearing  up  solid  ground  to  a con- 
siderable depth.  The  drag-harrows,  which  take  a considerable  width,  are 
capable  of  doing  the  work  of  heavy  horse-scufflers  or  scarifiers.  Although 
other  lighter  work  has  been  done,  it  has  usually  been  inferior  to  horse 
work,  and  has  never  been  widely  adopted.  The  steam-digger  is  attached 
to  an  engine  which  imparts  motion  to  a series  of  digging  forks  working  on 
cranks  giving  a somewhat  rotary  thrust  and  sweep,  thus  performing  a 
digging  action.  Steam  cultivation  from  a windlass  has  been  performed  by 
what  are  known  as  single  engine  sets  and  double  engine  sets.  The  double 
set  of  tackle  is,  on  the  whole,  the  more  economical,  especially  when  there  is 
sufficient  work  to  keep  them  fairly  fully  employed ; but  if  there  is  not 
work  either  in  cultivating  or  other  work  to  keep  the  engines  running,  the 
cost  is  out  of  proportion  to  the  outlay.  Where  smaller  areas  require 
working,  the  single  set  has  advantages,  but  in  spite  of  several  methods 
having  been  exploited,  it  is  very  rarely  that  one  sees  one  at  work,  although 
at  one  time  it  was  not  an  uncommon  sight.  A decided  advantage  in 
favour  of  the  single  set  is  that  the  whole  of  a field  can  be  ploughed  without 
running  over  it  with  heavy  engines ; whereas  the  double  set  having  to  work 
along  the  headlands  parallel  to  one  another,  leave  a considerable  portion 
unploughed;  frequently  the  heavy  engines  not  only  compress  the  soil 
injuriously  where  they  travel,  but  occasion  serious  injury  to  drains 
crossing  the  headlands,  and  so  often  spoil  the  effect  of  a considerable 
system  of  drains  which  find  their  outlet  across  the  headland. 

Digging  machines  have  never  gained  great  popularity,  although 
excellent  work  can  be  done  by  them.  They  have  taken  various  forms,  and 
much  ingenuity  has  been  bestowed  upon  them ; so  far  as  British  diggers 
are  concerned,  there  are  only  two  which  are  at  present  made.  The  Cooper 
digger  won  the  Eoyal  Agricultural  Society’s  most  recent  award,  and  is  a 
thoroughly  effective  cultivator,  breaking  up  the  soil  more  effectively  than 
any  other  cultivator  in  existence. 


Steam -eng*! no. — The  steam-engine  has  proved  a valuable  aid  to 
farming,  but  less  so  as  a means  of  supplying  power  for  cultivation  than  for 
such  work  as  threshing,  grinding,  chaff-cutting,  and  food  preparation 
generally.  The  first  steam-engine  adapted  to  agricultural  purposes 
exhibited  at  the  Eoyal  Agricultural  Show  was  one  entered  by  Eansomes 
of  Ipswich  in  1841.  In  ten  years  it  was  estimated  that  there  were  8000 
portable  engines  at  work  in  the  country,  so  soon  was  their  value  recognised. 
Economy  in  the  consumption  of  coal  had  not  then  been  achieved,  for  in  1849 
the  trials  of  the  Eoyal  Agricultural  Society  showed  that  the  first-prize 
engine  burned  11 lb.  of  coal  per  horse-power  per  hour.  In  1872 
2-8  lb. ; while  the  most  advanced  engines  can  be  run  at  less  than  1 lb.. 
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now  that  compound  engines  are  available.  In  Britain  coal  is  the  most 
economical  fuel  in  a steam-engine,  though  in  countries  where  coal  is 
difficult  to  obtain  straw  is  more  commonly  used.  The  chief  objection  to 
straw  is  that  the  large  quantity  of  silica  in  the  straw  tends  to  destroy  the 
fire-box,  because  the  silica  melts  and  forms  a lining  on  it,  as  well  as  in 
the  flues. 

The  engines  used  in  agricultural  work  may  be  divided  into  Portable 
(single  and  compound).  Self-moving,  and  Straw-burning.  These  are 
tubular  boilers.  Cornish  or  Lancashire  boilers  requiring  fixing  are  very 
rarely  used.  There  has  been  a very  considerable  development  of  self- 
moving  or  traction  engines  of  late  years ; in  fact  farmers  who  hire  machines 
now  generally  insist  upon  being  supplied  with  traction  engines,  as  the  hauling 
of  heavy  engines  not  only  occasions  loss  of  horse-time,  but  has  caused  a vast 
number  of  serious  injuries  to  horses  through  overstrain  when  moving  them 
from  difficult  positions.  Eor  engines  to  perform  lighter  work  than  thresh- 
ing corn,  both  vertical  and  horizontal  boilers  are  used,  but  the  vertical  are 
practically  always  used  now  when  they  are  required  for  heavy  work  under 
conditions  requiring  frequent  moving.  Steam-engines  have  an  advantage 
on  the  farm  in  that  the  steam  generated  may  be  used  to  “ steam  ” chaff 
and  other  fodder,  to  clean  dairy  utensils ; and  in  cheese-making  to  heat  the 
milk  in  steam-jacketed  vats. 

As  the  first  object  of  an  engine  is  to  generate  steam  to  obtain  power  to 
drive  it,  the  means  for  heating  the  water  are  of  high  importance,  and  this 
is  effected  by  conducting  the  heat  in  the  most  economical  manner;  the 
water  therefore  is  made  to  lie  around  the  fire-box  on  all  sides  except  at 
the  bottom,  while  the  heat  generated  in  the  fire-box  is  led  through  the 
boiler  by  a series  of  tubes  which  end  in  the  smoke-box,  and  the  smoke  is 
carried  off  by  the  chiuiney ; the  water  therefore  lies  from  the  back  of  the 
engine  to  the  smoke-box.  The  steam  having  been  generated,  has  to  be 
brought  under  control  to  make  it  effective,  and  it  passes  from  the  boiler  to 
the  steam  chest,  passing  through  a narrow  slot  controlled  by  the  starting 
lever ; thence  it  passes  through  the  throttle  valve,  which  is  controlled  by 
the  eccentric  rod ; alongside  the  steam  chest  is  the  cylinder  containing  the 
piston ; and  the  steam  passes  through  ports  controlled  by  the  side  valve  or 
D-valve  alternately  to  one  or  other  end  of  the  cylinder,  where  it  causes  the 
piston  to  be  driven  backwards  and  forwards,  and  thus  turns  the  main 
crank,  and  after  being  used  escapes  through  the  steam  exhaust  pipe. 
Ordinarily  the  parts  which  go  to  regulate  the  steam  from  the  boiler  until 
it  escapes  down  the  exhaust  pipe  may  be  regarded,  so  far  as  it  affects  the 
farm,  as  being  the  work  of  the  engineer  as  distinct  from  the  ordinary  engine- 
driver,  though  the  engine-driver  should  be  conversant  with  them  ; however, 
the  proper  setting  to  get  most  effectiveness  from  an  engine  belongs  to  the 
engineer.  As  the  fire  should  never  be  lighted  until  the  boiler  is  well  filled, 
that  is,  shows  its  level  well  up  in  the  water  gauge,  it  is  well  to  start  a 
working  description  at  this  point.  As  the  water  lies  around  the  fire-box 
in  the  manner  described,  matter  in  suspension  deposits  in  the  lowest  parts, 
and  must  be  kept  cleaned  out.  Ports  are  placed  around  the  base  of  the 
fire-box  for  this  purpose.  This  work  must  be  done  when  the  water  is  cold. 
Failing  water,  steam  cannot  be  generated,  therefore  it  cannot  pump  in  a 
supply,  and  water  must  be  poured  or  pumped  into  the  boiler  by  the  parts 
specially  provided,  or  through  the  manhole,  though  the  latter  is  best  not 
used  for  this  purpose  as  trouble  is  given  to  make  it  steam-tight,  and 
packing  is  necessary.  The  fire-bars  should  be  cleaned  before  firing  is  put 
in,  and  it  is  well  to  notice  the  fusible  safety  plug  at  this  time,  for  should 
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steam  be  forced  into  the  fire-box  through  the  water  supply  being  too  low 
and  so  melt  the  plug,  the  cause  will  be  recognised,  and  the  fire  must  be 
raked  out ; however,  this  stage  ought  not  to  be  reached,  for  a glance  at  the 
water  gauge,  and  an  occasional  test  of  the  water-cocks  to  see  that  though 
steam  is  emitted  from  the  upper  one,  water  flows  from  the  lower,  is 
necessary ; and  the  water  must  be  controlled  accordingly. 

A driver  soon  becomes  accustomed  to  his  engine,  and  knows  how  to  set 
his  pump,  so  that  while  in  constant  work  it  rarely  wants  alteration ; yet 
this  is  not  the  case  in  irregular  work.  Pumps  occasionally  get  out  of 
order ; and  it  is  almost  always  due  to  the  valves  being  out  of  seat  either 
through  structural  defect  or  from  foreign  matter  intervening.  A driver 
must  be  careful  that  the  inlet  to  the  boiler  is  closed  before  he  investigates 
the  pump,  or  steam  will  escape — those  fitted  with  a gland  cock  between  the 
check  valve  and  the  boiler  permit  this  ; but  if  this  is  not  provided,  steam 
and  water  have  to  be  run  down.  The  fire-box  door  is  perforated  to  admit 
air,  but  the  lid  of  the  ashpan  below  the  fire  is  used  to  regulate  the  amount 
of  air  admitted.  The  firing  and  supply  of  water  should  be  regulated  so 
that  they  are  in  relation  to  one  another  to  prevent  an  excess  or  deficiency 
of  steam.  The  driver  is  aware  of  his  steam  pressure  because  the  dial  of 
the  steam  gauge  shows  it.  Safety  is  secured  first  by  the  Government 
safety  valve,  which  is  kept  locked  up  to  prevent  tampering ; and  by  the 
lever  valve  which  blows  off  when  the  pressure  reaches  the  point  at  which 
it  is  set.  The  fire-box  and  boiler  should  occasionally  be  tested  so  that  the 
safety  valves  may  be  set  within  the  zone  of  safety.  The  course  of  the 
steam  from  the  boiler,  by  the  stop  valve,  is  up  the  throttle  by  the  throttle 
valve  (actuated  by  the  governors)  into  the  steam  chest ; from  the  steam 
chest  through  the  ports  regulated  by  the  slide  valve,  where  it  is  conducted 
alternately  to  the  rear  or  front  of  the  cylinder  to  drive  the  piston,  and 
thus  set  the  machinery  in  motion.  The  driver  must  be  observant  to  notice 
any  escape  of  steam,  for  such  greatly  affects  the  efficiency  of  the  engine. 
Loss  occurs  most  frequently  through  wear  on  the  cylinder  through  the  up 
and  down  thrust  of  the  crank,  despite  the  guides  placed  to  prevent  it ; the 
expansion  rings  on  the  head  of  the  piston  adapt  the  piston  to  the  cylinder, 
but  a time  comes  when  the  cylinder  bore  itself  must  be  looked  to,  or  the 
consumption  of  fuel  will  be  excessive.  A gland  through  which  the 
eccentric  valve  rod  passes  into  the  steam  chest  is  also  a frequent  source  of 
loss  of  steam;  this  should  be  remedied  by  the  driver  putting  in  fresh 
packing,  or  by  tightening  the  set  screws.  It  is  obvious  that  the  driving 
forward  of  the  piston  head  turns  the  main  crank,  and  this  causes  the  fly- 
wheel to  turn ; the  working  of  the  governors  to  regulate  the  throttle  valve, 
and  the  eccentric  to  slide  the  D-valve,  is  of  course  taken  from  the  main 
shaft. 


StCClbOW. — Steelbow  is  probably  the  oldest  form  of  agricultural 
lease  known  in  Scotland.  Mr.  Cosmo  Innes  {Legal  Antiguities,  p.  245,  note) 
is  of  the  opinion  that  it  can  be  traced  to  Anglo-Saxon  times,  and  refers 
to  the  practice  of  Stuht,  mentioned  by  the  writer  of  the  Eental  of  Kelso  of 
1290,  as  being  equivalent  to  steelbow.  The  term  is  not  one  that  is 
peculiar  to  Scotland,  similar  expressions  being  found  in  the  Eisernviehverlag 
of  Germany  and  in  the  leste  de  fer — lestio  ferri — in  Old  French  and 
Latin. 

Steelbow  goods  usually  consisted  of  corn,  cattle,  straw,  and  implements 
of  husbandry  delivered  by  the  landlord  to  the  tenant  at  the  entry  of  the 
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latter  to  the  farm,  by  means  of  which  the  tenant  was  enabled  to  stock  and 
labour  it.  The  obligation  imposed  on  the  tenant  was  to  redeliver  to  the 
landlord  at  the  end  of  the  lease  the  same  quantity  or  number  of  goods  of 
the  same  kind  and  quality.  An  inventory  of  the  steelbow  goods  was 
usually  made  up  at  entry,  and  the  rent  for  land  and  steelbow  separately 
stated 

Steelbow  leases  are  now  practically  unknown,  though  Mr.  Hunter 
mentions  two  instances  from  the  West  Highlands  of  as  recent  a date  as 
1848  and  1850.  The  stipulations  in  some  leases — mostly  in  the  south- 
eastern counties  of  Scotland — by  which  the  tenant  is  bound  at  the  determi- 
nation of  a tenancy  to  leave  all  the  dung  and  straw  free  of  charge  to  the 
landlord  or  incoming  tenant,  rest  on  the  principle  of  steelbow.  In  such 
cases  the  dung  and  straw  are  said  to  be  steelbow. 


Sterilisation  of  Milk. — /See  Milk,  Pasteurisation  of. 

Stilton  Cheese. — Stilton  cheese  was  formerly  made  with  milk 
to  which  cream  had  been  added,  but  to-day  it  is  made  with  whole  milk,  and 
if  the  milk  be  fairly  rich  and  the  cheese  well  made  there  is  little  to  be 
desired. 

Like  the  Lancashire  cheese,  the  stilton  is  frequently  made  from  two 
curds.  The  process  of  manufacture  is  as  follows : — The  milk  is  renneted  as 
soon  as  it  comes  into  the  dairy,  provided  it  has  not  lost  its  heat,  for  no 
development  of  acidity  in  the  milk  is  needed.  The  proper  renneting 
temperature  is  84°  F.  as  with  Cheddar  cheese.  Only  sufficient  rennet  is 
added  to  bring  the  curd  fit  to  cut  in  one  hour  or  even  slightly  longer.  The 
milk  is  set  in  tinned  or  tin  tubs.  When  the  curd  is  sufficiently  firm 
it  is  carefully  ladled  out  of  the  tub,  being  cut  with  the  ladle  into 
thin  slices,  which  are  placed  in  straining  cloths  in  a curd  sink,  several 
cloths  being  required  for  the  curd  of  one  cheese.  This  operation  causes 
the  whey  to  separate  from  the  curd  and  surround  the  curd,  for  the  whey 
is  not  allowed  to  escape  until  the  curd  has  attained  the  proper  con- 
sistency. The  whey  is  then  run  off  and  the  curd  tied  up  in  the  cloths, 
three  ends  of  the  cloth  being  used  to  support  the  curd  and  the  fourth 
end  being  tied  round  these  three  in  such  a manner  as  to  exert  a little 
pressure  upon  the  contained  curd.  Every  hour  the  cloths  are  tightened  so 
as  to  expel  the  whey.  When  this  is  accomplished,  the  curd  is  cut  into 
4-inch  cubes,  placed  in  the  draining  sink,  and  covered  with  a cloth,  and  here 
it  remains  overnight,  gradually  developing  acidity.  The  evening’s  milk 
when  it  comes  in  is  renneted  and  treated  just  as  was  the  morning’s  milk,  but 
it  remains  in  the  cloths  overnight,  the  whey  slightly  draining  from  it. 
Kext  morning  the  two  curds,  if  they  have  developed  sufficient  acidity,  are 
broken  up  by  hand  and  then  mixed,  salted  at  the  rate  of  1 oz.  to  4 
lb.  of  curd,  and  put  into  perforated  hoops.  A hoop  will  hold  about 
20  lb.  of  curd.  Sometimes  the  curds  are  dealt  with  separately.  The 
temperature  of  the  curd  should  not  be  below  60°  F.  The  hoop  stands  on  a 
board  covered  with  a cloth,  and  is  then  taken  to  the  draining  table  in  a 
room  kept  at  65°  F.  The  curd  is  turned  at  the  end  of  two  or  three  hours, 
again  at  the  end  of  six  or  eight  hours,  and  subsequently  every  day  for  a 
week  or  longer.  The  cheese  is  then  taken  from  the  hoop,  its  sides  scraped 
free  from  all  projections,  and  made  smooth,  bandaged,  and  put  back  into  the 
hoop.  Subsequently  the  hoop  and  bandage  are  removed  and  the  cheese  is 
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simply  put  upon  a cloth  and  board  and  kept  in  the  draining  room  until  the 
mould  begins  to  grow  upon  its  sides ; this  is  generally  within  a fortnight. 

The  cheese  is  now  removed  to  the  drying  room,  which  should  have  a 
temperature  between  55°  and  60°  E.,  be  well  ventilated  and  not  too  dry,  but 
if  anything  rather  moist.  The  cheese  is  turned  every  day,  a clean  cloth 
being  placed  under  it  each  time  it  is  turned. 

At  the  end  of  a fortnight,  when  the  coat  is  well  and  evenly  developed, 
the  cheese  is  taken  to  the  ripening  room.  The  temperature  of  this  room 
should  not  exeeed  60°  E.,  and  the  atmosphere  should  be  if  anything  slightly 
drier  than  that  of  the  coating  room. 

It  is  essential  for  the  production  of  a good  cheese  that  the  right  mould 
should  develop  upon  it.  This  can  only  be  ensured  by  having  the  spores  of 
the  mould  permeating  the  room  in  which  the  cheeses  are  ripened,  and  also 
by  there  being  an  absence  of  other  moulds.  What  the  conditions  are  which 
result  in  the  development  of  a green  mould  in  the  interior  of  the  cheese 
have  never  yet  been  determined.  Generally,  it  may  be  said  that  as  the  curd 
becomes  acid  and  dry  it  shrinks,  leaving  air  spaces  in  its  interior,  and  it  is 
in  these  air  spaces  that  the  mould  is  able  to  produce  the  green  spores  which 
give  rise  to  the  colour  and  flavour  of  the  cheese.  If,  then,  the  green  colour 
fails  to  appear  in  a stilton  or  other  cheese,  it  is  certain  that  the  curd  has 
been  made  too  hard  or  too  dry,  so  that  these  air  spaces  are  not  produced  as 
they  should  be.  The  correct  moulds  are  best  introduced  into  a dairy  by 
purchasing  some  excellent  ripe  cheeses  and  placing  them  alternately  with 
the  new  cheeses,  each  old  cheese  being  surrounded  with  new  ones. 


Stomach,  Disorders  of- — Variation  in  anatomical  characters 
of  the  stomach,  in  natural  habits,  and  in  the  nature  of  the  food  of  the 
different  species  of  farm  animals  demand  consideration  of  this  subject  from 
rather  different  points  of  view.  The  organ,  some  of  whose  derangements 
are  to  he  referred  to,  is  that  into  which  food  is  received  for  digestion,  which, 
however,  is  not  completed  there.  Before  being  fit  for  digestion  in  the 
stomach,  food  must  undergo  a degree  of  preparation  after  being  taken  into 
the  mouth.  Mastication  and  admixture  with  saliva  are  important  factors 
in  the  process.  Digestion  in  the  stomach  depends  on  proper  secretion  of 
gastric  juice,  a healthy  condition  of  the  stomach  walls  and  their  movements, 
and  of  course  digestibility  of  what  is  eaten.  Fortunately  digestion  of  the 
lower  animals  is  usually  carried  on  satisfactorily  while  food  is  of  an 
ordinarily  suitable  kind  and  feeding  regular.  As  a desideratum  “the 
digestion  of  a horse  ” is  proverbial,  but  we  know  from  experience  that  this 
may  be  materially  interfered  with  by  errors  in  dieting,  etc. 

Disorders  of  the  stomach  are  spoken  of  as  structural  or  functional.  In 
the  former,  changes  in  structure  may  be  observable  on  post-mortem  examina- 
tion ; while  in  the  latter,  though  symptoms  may  be  very  marked  during 
life,  no  change  in  structure  is  discernible  after  death.  Gastric  disturbance 
may  depend  on  some  peculiarity  of  the  animal  or  on  some  improper 
condition  of  the  food  or  the  manner  of  feeding.  Excepting  parasites,  the 
latter  is  probably  the  most  common  cause  of  disorder  of  the  stomach  in 
the  lower  animals. 

The  horse. — The  stomach  of  the  horse  is  a simple  sac,  commencing  at  the 
lower  portion  of  the  gullet,  ending  at  the  pylorus,  which  opens  into  the 
intestine.  Considering  the  size  of  the  horse  and  the  nature  of  his  food,  it  is 
relatively  small,  while  only  a portion  of  its  internal  lining  is  adapted  for 
secreting  digestive  fluids.  It  is  for  these  and  other  reasons  that  the  horse 
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hould  be  frequently  fed  with  small  quantities.  Large  meals  cannot  be  so 
well  digested,  particularly  because  the  over-full  or  distended  stomach  cannot 
move  its  contents  about  and  incorporate  them  with  the  digestive  fluids, 
which  naturally  disfavour  fermentation.  The  horse  is  not  possessed  of  the 
power  of  readily  unloading  his  stomach  by  vomiting,  though  this  act 
does  occasionally  occur.  The  result  of  over-gorging  with  food  is  to  stretch 
the  walls  of  the  stomach  ; if  these  are  weak,  the  stretching  may  be  permanent, 
and  render  the  walls  less  capable  of  contracting  on  the  contents.  A horse 
with  a dilated  stomach  is  therefore  liable  to  suffer  the  effects  of  over-filling 
with  food  and  distension  with  gasses  formed  as  the  result  of  fermentation. 
Similar  effects  may  result  from  an  obstacle  to  the  passage  of  food  from 
stomach  to  intestines.  Animals  so  affected  are  liable  to  abdominal  pain, 
especially  after  large  meals,  and  inasmuch  as  the  food  passes  from  the 
stomach  to  the  intestines  imperfectly  digested,  it  may  become  a cause  of 
colic  and  other  intestinal  troubles.  Continued  stretching  of  the  stomach 
may  lead  to  serious  thinning  of  its  walls,  and  must  be  regarded  as  a 
possible  precursor  of  rupture  of  the  organ.  Loss  of  nervous  energy,  inter- 
ference with  the  blood  supply,  and  other  matters  may  sometimes  lead  to 
debility  of  the  stomach  walls.  The  symptoms  are  usually  those  attendant 
on  distension  and  engorgement,  which  are  referred  to  by  another  contributor 
in  the  article  on  Impaction.  Though  individual  horses  may  be  greedy 
feeders  and  thereby  render  themselves  specially  liable  to  the  conditions 
described,  the  prevention  of  the  distension  and  permanent  dilatation  of  the 
stomach  must  be  on  the  lines  of  feeding  with  sound  food  little  and  often. 

Bupture  of  the  stomach  is  usually  preceded  by  some  general  or  local 
change  in  its  structure.  Thinning  of  the  walls  just  described  is  probably 
the  most  common.  Worms,  bots,  and  ulcerative  conditions  may  occasion- 
ally weaken  certain  parts  and  lead  to  rupture.  It  is  also  within  the  range 
of  possibility  that  the  walls  of  the  healthy  stomach  may  be  ruptured  by 
the  animal  falling  to  the  ground  heavily. 

The  symptoms  of  ruptured  stomach  are  not  always  distinctive.  They 
generally  arise  suddenly,  though  they  may  have  been  preceded  by  colic  or 
other  manifestation  of  disease  in  the  abdomen.  When  following  painful 
impaction  of  the  stomach  the  acute  symptoms  appear  somewhat  relieved. 

It  is  commonly  believed  that  the  patient  attempts  to  vomit,  and  some- 
times succeeds ; the  facial  expression  is  very  sad,  the  extremities  become 
colder,  and  the  membranes  paler,  and  the  animal  usually  collapsed,  and  death 
ensues  sometimes  in  an  hour  or  two,  though  apparently  the  subject  may 
live  for  several  hours  after  the  rupture  has  occurred.  No  curative  measures 
are  practicable. 

Inflammation  of  the  stomach  has  been  dealt  with  in  the  article  on 
Gastritis,  the  effect  of  parasitic  attack  in  the  article  on  Parasites  and 
Parasitic  Diseases,  and  stomach  staggers  under  Staggers. 

Domesticated  ruminants. — Cattle  and  sheep  differ  widely  from  the 
horse  in  the  disposition  of  the  digestive  tract.  It  is  usually  taken  that 
these  animals  are  provided  with  four  stomachs  instead  of  one,  or  that  their 
stomach  is  divided  into  four  compartments.  The  more  correct  view  appears 
to  be  that  the  first  three  compartments  or  so-called  stomachs  represent 
enlargements  of  the  gullet,  and  the  fourth  or  abomasum  is  that  in  which 
digestion  mainly  proceeds.  On  its  course  the  food  is  prepared  for  the 
process  of  digestion  in  the  true  stomach,  which  is  comparatively  free  from 
disturbances  due  to  overloading,  fermentation,  etc.  The  abomasum  of 
cattle  and  sheep  is,  however,  very  often  affected  by  disease  due  to 
parasites,  several  families  of  worms  finding  their  home  within  it  and  pro- 
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ducing  serious  results,  which  have  been  described  under  Parasites  and 
Parasitic  Diseases  and  Gastritis. 

The  greater  incidence  of  disorders,  usually  regarded  as  stomach  affec- 
tions, is  in  the  first  compartment,  the  paunch  or  rumen,  which  first  receives 
the  swallowed  food.  This  viscus  is  liable  to  overloading  with  solid  food 
and  distension  with  gasses,  conditions  dealt  with  under  Impaction  and 
Tympanitis. 

Hair  halls. — Accumulation  of  hair  in  cases  of  cattle  and  of  wool  in  cases 
of  sheep  are  sometimes  found  in  the  true  stomach  or  in  the  paunch.  They 
are  by  some  regarded  with  a greater  importance  than  they  probably 
deserve,  though  in  some  instances  even  single  balls  may  give  rise  to 
indigestion,  etc.,  while  occasionally  such  collections  of  hair  or  wool  are  large, 
and  many  lambs  in  a flock  possess  them  and  are  believed  to  become 
seriously  affected  by  their  presence.  Under  such  circumstances  the  fleeces 
of  the  ewes  are  often  found  to  be  ragged  from  some  cause,  and  removal  of 
loose  wool  by  trimming  is  usually  effectual  in  averting  the  trouble. 

Pigs. — The  simple  stomach  of  the  pig  is  not  known  to  be  the  subject 
of  many  serious  disorders.  It  may  be  inflamed  as  the  result  of  swallowing 
irritants  such  as  strong  salting  brine,  the  attack  of  worms,  and  occasionally 
by  swine  fever  and  swine  erysipelas.  Pigs  have  the  power  of  vomiting, 
and  so  may  rid  themselves  of  matter  which  if  long  retained  would  produce 
serious  damage.  Vomition  is  usually  regarded  with  importance  as  evidence 
of  gastric  disorder. 

In  animals  of  all  species  there  may  be  defects  in  the  secretion  of  the 
gastric  juice  essential  for  proper  digestion,  which  then  does  not  proceed 
satisfactorily.  This  may  induce  derangement  in  the  stomach,  manifested 
by  flatulence,  uneasiness,  and  general  signs  of  stomach  disturbances,  and 
owing  to  undigested  food  being  passed  on  into  the  intestines  it  must  be 
regarded  a possible  cause  of  colic.  Bee  Indigestion. 


Strang’les  in  Horses. — Pew  diseases  to  which  horses  are 
liable  are  more  commonly  met  with  throughout  the  length  and  breadth  of 
the  land  than  that  known  as  strangles,  sometimes  termed  Fehra  pyogenica. 
Ancient  writings  indicate  that  the  affection  has  been  recognised  in  Great 
Britain  from  early  times,  but  though  it  may  be  termed  indigenous  or 
natural  to  this  country,  it  is  by  no  means  limited  to  it.  Indeed,  strangles 
appears  to  be  generally  met  with  throughout  the  world  where  horses  are 
kept  in  a state  of  domestication.  Like  measles  and  whooping-cough  in  the 
human  species,  strangles  was  formerly  looked  on  as  one  of  those  evils  with 
which  it  was  the  lot  of  the  horse  to  be  affected,  an  inheritance  which  could 
not  be  dispensed  with.  We  think  there  is  reason  for  believing  the  disease 
is  much  less  common  than  it  used  to  be. 

Like  some  infantile  diseases,  it  has  been  regarded  special  to  youth 
and  adolescence.  The  elucidation  of  its  true  nature  by  discovery  of  the 
germ  which  causes  it,  has  thrown  some  light  on  the  reason  for  its  more 
frequent  occurrence  in  young  animals,  for  undoubtedly  the  majority  of 
cases  are  met  with  in  them.  It  is,  however,  well  known  that  the 
disease  may  affect  adult  and  even  old  horses  of  all  classes.  In  the  case 
of  other  diseases  of  the  same  nature,  animals  rarely  become  affected  more 
than  once  in  a lifetime,  and  it  is  from  the  fact  of  having  had  an  attack 
in  youth  that  adult  animals  are  generally  immune. 

Cause. — Strangles  is  a contagious  disease  caused  by  a micro-organism 
named  the  Streptococcus  of  strangles.  This  disease  germ  is  believed  to  be 
VOL.  III.  32 
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usually  taken  into  the  mouth  with  food,  etc.,  and  to  pass  through  some 
wound,  developing  in  the  underlying  tissues,  producing  matter  and  giving 
rise  to  abscesses  and  fever.  At  the  age  when  strangles  most  commonly 
affects  horses,  there  are  teeth  is  process  of  cutting,  and  this  is  often 
regarded  as  determining  the  occurrences  of  the  disease  at  this  period  of 
life.  This  germ  is  widely  distributed  outside  the  body,  and  probably 
capable  of  maintaining  its  existence  in  the  outer  world  for  considerable 
periods.  Thus  it  is  possible  that  an  animal  may  become  affected  without 
our  being  able  to  trace  any  connection  with  a former  case.  There  is  good 
reason  for  believing  that  the  germ  of  strangles  may  enter  the  system  by 
other  channels  than  wounds  in  the  mouth.  Indeed,  the  older  idea  that 
strangles  invariably  manifested  itself  in  one  manner  must  be  regarded  as 
an  exploded  fallacy,  for  it  is  known  to  be  capable  of  varied  manifestations. 
The  germs  may  bring  about  formation  of  matter  in  the  chest,  abdomen, 
joints,  brain  and  other  parts,  and  thus  induce  quite  different  and  dangerous 
forms  of  illness.  It  may  appear  in  a stud  where  several  animals  are 
under  conditions  favourable  to  spread  of  the  germs  or  their  entrance  into 
the  system,  in  the  form  of  an  outbreak,  or,  as  is  more  often  the  case,  affect 
only  one  or  two  animals  at  a time.  It,  however,  usually  tends  to  “hang 
about  a place”  for  indefinite  periods,  but  may  be  introduced  into  fresh 
situations  by  affected  or  convalescent  animals,  or  other  medium. 

Simple  or  regular  strangles,  the  form  more  commonly  met  with,  is 
manifested  by  cough,  swelling  between  the  jaws,  discharge  of  a thick 
whitish  matter  from  the  nostrils.  The  cough  may  be  frequent  or  only 
occasional ; the  swelling  varies  in  amount,  but  is  usually  extensive  and  at 
one  part,  where  an  abscess  forms  which  tends  to  burst  on  the  outside,  though 
occasionally  it  does  so  on  the  inside.  In  some  cases  the  swelling  is  so 
great  as  to  interfere  with  swallowing  and  breathing,  the  food  and  water 
may  pass  down  through  the  nostrils,  and  a loud  sound  be  produced  in  breath- 
ing.  In  such  cases  the  discharge  from  the  nostrils  may  partake  of  the  colour, 
etc.,  of  the  food.  There  is  usually  some  degree  of  fever  present,  which 
indisposes  the  animal  generally,  but  ordinarily  after  the  abscess  bursts  or  is 
opened,  the  fever  and  constitutional  symptoms  subside,  and  recovery  takes 
place.  In  a proportion  of  cases  the  swelling  does  not  readily  ripen  into  an 
abscess,  and  the  case  “ hangs  fire.”  The  animal  continues  to  do  badly,  gets 
thinner,  may  have  irregular  diarrhoea,  unhealthy  looking  coat,  etc.,  and 
abscesses  may  form  in  other  parts  of  the  body,  giving  rise  to  various 
symptoms,  according  to  the  situation.  Perhaps  more  frequently  the  glands 
of  the  abdomen  are  the  seats  of  abscess,  but  their  appearance  in  the  glands, 
etc.,  of  the  chest,  in  the  brain,  joints,  and  skin  is  not  uncommon.  When 
abscesses  form  elsewhere  than  between  the  angles  of  the  lower  jaw,  the  term 
bastard  or  irregular  strangles  is  applied  to  the  disease. 

Though  recovery  takes  place  in  a large  proportion  of  cases,  this  should 
always  be  regarded  as  an  important  affection.  The  cases  of  irregular 
strangles  are  considerable,  and  the  result  is  not  infrequently  fatal  after  a 
long  period  of  indisposition.  Whistling,  roaring,  chronic  nasal  gleet, 
and  purpura  hcemorrhagica  are  regarded  as  among  the  sequels  of  the 
malady. 

Treatment. — Many  cases  of  strangles  run  their  course  to  a favourable 
termination  without  much  special  treatment.  The  affected  animal,  however, 
requires  careful  watching.  Sometimes  the  swelling  increases  rapidly  and 
may  choke  the  patient,  unless  a tracheotomy  tube  is  inserted  in  the  wind- 
pipe. Every  encouragement  should  be  given  to  the  ripening  of  the  abscess, 
which  should  be  surgically  opened  as  soon  as  fit,  and,  according  to  some 
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observers,  if  opened  too  soon,  irregular  strangles  is  liable  to  follow.  Poultices 
may  help  to  mature  the  abscess,  but  in  view  of  the  serious  conditions  often 
associated  with  the  disease,  and  the  possibility  of  mistaking  it  for  glanders, 
expert  advice  is  desirable.  Much  may,  however,  be  done  towards  prevention 
by  acting  on  the  understanding  that  strangles  is  of  a contagious  nature,  and 
that  the  contagion  is  contained  in  the  discharge  from  the  nostrils,  in  the 
matter  of  the  abscess,  and  possibly  in  the  material  discharged  in  coughing. 
Affected  animals  should  be  isolated,  and  all  discharges  and  places  con- 
taminated by  them  thoroughly  disinfected.  Fresh  air,  sunlight,  and  good 
food  are  essential. 


Straw. — In  order  to  understand  the  nature  of  straw,  the  reader  is 
referred  to  the  article  on  Hay.  The  two  materials  differ  principally  in  their 
degree  of  maturity,  for  grass  left  too  long  uncut  becomes  strawy  in  its 
nature,  and  straw  if  cut  young  and  green  is  actually  hay.  The  straw 
of  corn  crops  secured  before  they  are  dead  ripe  is  better  for  foddering 
purposes  than  when  left  until  overripe.  Straw  is  composed  of  the  stems 
of  cereal  crops,  but  the  term  also  includes  bean  and  pea  haulm.  Its 
principal  use  upon  farms  is  for  litter  and  thatching,  but  it  is  also  largely 
employed  as  food.  In  all  the  older  farm  agreements  the  sale  of  both  hay 
and  straw  was  forbidden,  and  there  is  still  a considerable  amount  of 
prejudice  against  the  sale  of  straw,  which,  however,  has  little  scientific 
foundation.  As  a manurial  agent  its  value  is  small,  but  when  manu- 
factured into  “ dung  ” with  additions  of  cake,  corn,  and  roots,  it  con- 
stitutes the  basis  of  the  best  farmyard  manure.  The  market  price  of 
wheat  straw  often  exceeds  50s.  per  ton,  and  in  some  cases  touches  60s.  and 
70s.  The  writer  has  even  known  it  sold  in  seasons  of  scarcity  at  £5  per 
ton.  In  such  cases  it  is  extravagant  to  use  it  as  litter,  and  the  best 
course  is  undoubtedly  to  sell  it. 

The  composition  of  straw  shows  that  it  is  mostly  composed  of 
indigestible  cellulose  associated  with  a proportion  of  digestible  cellulose,  a 
small  proportion  of  albuminoids,  and  a rather  high  proportion  of  ash. 
This  latter  is  composed  of  lime,  potash,  phosphoric  acid,  and  silica,  the 
last  being  the  preponderate^  mineral  constituent.  By  far  the  greater 
proportion  of  nitrogenous  and  phosphatic  materials  are  concentrated  in 
the  grain,  as  the  following  extract  from  Warington’s  Chemistry  of  the 
Farm  clearly  shows  : — 


Total  Ash. 

Nitrogen. 

Sulphur. 

Potash. 

Soda. 

Lime. 

Magnesia. 

Phosphoric 

Acid. 

Chlorine. 

Silica. 

Wheat  grain  30 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

bushels 

Wheat  straw  30 

30 

34 

2-7 

9-3 

0-6 

1 

3-6 

14-2 

0-1 

0-6 

cwt.  . 

142 

16 

5-1 

19*5 

2-0 

8-2 

3-6 

6-9 

2-4 

96-3 

Total  . 

172 

50 

7-8 

28-8 

2*6 

9-2 

7-2 

21*1 

2-5 

96-9 

There  is  nothing  in  the  composition  of  straw  which  cannot  readily  be 
replaced,  and  its  manurial  value  is  much  lower  than  its  market  price.  One 
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ton  of  cotton  cake  will  replace  7 tons  of  straw,  and  hence  the  sale  of  straw 
is  not  necessarily  injurious  to  land.  So  far  as  nutrient  properties  are 
concerned,  oat  straw  is  of  the  highest  value. 


General  Composition  of  Straw. 


Nitrogenous  Substances.  Fat. 

Per  cent.  | Per  cent. 

Soluble 

Carbohydrates. 
Per  cent. 

Albuminoids. 

Amides.  1 

Wheat  straw 

3-3 

1-3 

39-4 

Barley  straw 

3-2 

0-3  1-5 

39-1 

Oat  straw  . 

3-5 

0-5  2-0 

37-0 

Pea  straw  . 

9-0 

1-6 

33-7 

Bean  straw 

8-1 

I'l 

31-0 

The  balance  of  100  parts  is  made  up  of  moisture,  insoluble  fibre,  and 
ash.  So  far  as  cereal  straws  are  concerned,  the  higher  percentages  of 
albuminoids  and  fat  in  oat  straw  more  than  compensate  for  its  deficiency 
in  soluble  carbohydrates. 

The  degree  of  ripeness  and  the  quality  of  the  land  are  both  important 
points  affecting  the  value  of  straw  as  a food.  The  different  digestive 
powers  of  horses,  cattle,  and  sheep  must  also  be  taken  into  account,  and 
we  are  informed  upon  the  authority  of  German  chemists  that  the  digestive 
system  of  the  horse  is  not  well  adapted  for  a straw  diet.  The  traditional 
idea  that  the  ox  is  a consumer  of  straw  is  worthy  of  respect,  and  store 
cattle  or  dry  cows  will  do  well  upon  it  if  assisted  with  a few  roots  or  a 
little  cotton  cake. 

The  cutting  of  straw  into  chaff  is  now  largely  adopted  on  well-managed 
farms,  and  when  combined  with  the  pulping  of  roots,  and  with  additions 
of  meal,  treacle,  cod-liver  oil,  linseed-mucilage,  or  other  nutrients,  a useful 
food  is  the  result.  By  the  adoption  of  such  methods  hay  can  be  economised 
and  the  head  of  stock  increased. 

“ Strawing  ” is  the  littering  of  straw  upon  the  land  in  front  of  sheep, 
and  may  be  adopted  in  districts  remote  from  markets  and  where  there  is 
an  excess  of  straw. 

The  old-fashioned  view  of  keeping  cattle  for  the  express  purpose  of 
treading  down  the  straw  into  “muck,”  is  not  to  be  recommended.  A 
certain  proportion  of  straw  must  be  used  as  litter,  but  the  waste  of  straw  is 
culpable.  If  30s.  per  ton  can  be  obtained  on  the  ground,  it  is  better  sold 
than  ruthlessly  crushed  into  manure.  Offal  straw  may  well  serve  the 
purpose  of  litter  in  well-protected  yards,  and  clean  marketable  straw 
should  be  either  sold,  cut  into  chaff,  or  otherwise  fed  to  stock.  Further 
remarks  on  straw  will  be  found  in  the  articles  on  Farmyard  Manure, 
Cattle  Feeding,  and  Liquid  Manure. 

Stri  nghalt  i n Horses. — Stringhalt,  sometimes  called  Chorea,  is 
an  involuntary  and  uncontrollable  convulsive  action  of  one  or  more  legs, 
more  frequently  the  hind.  The  affected  leg  is  drawn  suddenly  upwards, 
and  after  a momentary  pause  the  foot  is  brought  to  the  ground  almost  as 
suddenly  as  it  was  withdrawn,  and  occasionally  with  some  extra  force. 
The  movement  is  rather  appropriately  expressed  by  the  ordinary  saying, 

“ he  snatches  a leg.”  It  is  sometimes  spoken  of  as  “ cocking  a leg.”  The 
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extent  of  the  movement  varies  considerably  in  different  cases.  In  some 
instances  the  leg  is  elevated  little  beyond  that  point  reached  in  ordinary 
gait.  In  others  the  front  of  the  fetlock  may  be  brought  up  to  within 
a short  distance  of  the  under  surface  of  the  abdomen.  The  convulsive 
movement  may  take  place  every  time  the  affected  limb  is  lifted  in  the  act 
of  progression,  or  it  may  but  rarely  occur.  The  occurrence,  except  in  the 
former  case,  may  be  very  irregular  and  uncertain.  Thus  the  abnormality 
may  not  be  appreciable  for  days,  and  then  become  and  remain  apparent  for 
indefinite  periods.  The  action  may  also  be  much  more  exaggerated  at  one 
time  and  under  some  circumstances  that  others.  As  a rule,  the  extent  and 
frequency  of  occurrence  of  the  movement  tend  to  increase,  though  the 
progress  is  often  very  slow.  On  rare  occasions  stringhalt  affects  a fore 
limb  when  the  leg  is  flexed  in  a peculiar  jerky  manner  and  the  heel  of 
the  shoe  brought  nearer  than  usual  to  the  elbow.  Stringhalt  is  regarded 
as  a disease  of  adult  horses,  but  it  may  occur  in  the  young,  and  all 
classes  may  be  affected.  It  is  said  to  occur  more  commonly  in  ponies 
and  hackneys,  but  there  are  no  figures  available  which  afford  sound  basis 
for  comparison.  Slight  or  moderate  stringhalt  rarely  interferes  with  the 
usefulness  of  an  animal,  though  when  very  marked  in  both  hind  limbs  the 
progression  may  be  so  jerky  and  exhausting  as  to  render  the  subject 
apparently  unfit.  The  affection  is,  however,  an  unsoundness  and  regarded 
as  a serious  objection  in  breeding  animals,  while  under  all  circumstances  it 
materially  reduces  the  sale  value.  Sometimes  it  renders  horses  difficult 
to  shoe. 

The  cause  of  stringhalt,  common  as  it  is  and  apparently  has  been,  is 
not  agreed  on ; indeed,  there  still  exists  great  variety  of  opinion  as  to 
whether  the  nerves,  muscles,  broad  expansions  of  fibrous  tissue  (fasciae), 
tendons,  the  spinal  cord,  or  brain  are  summarily  implicated,  while  in  Australia 
the  affection  has  been  attributed  to  worms ; and  movements  indistinguish- 
able from  stringhalt  have  been  observed  as  the  result  of  very  young 
animals  wearing  very  heavy  shoes. 

The  convulsive  action  is  sometimes  performed  when  the  animal  is  not 
in  motion,  i.e.  the  leg  may  be  jerked  up  and  brought  down  while  the 
horse  is  standing.  It  is,  however,  when  in  motion  that  stringhalt  is 
usually  observable.  In  many  cases  it  is  easily  noticed  at  every  pace.  It 
may  be  shown  only  when  a horse  is  turning.  It  is  well  to  have  the  animal 
under  examination  turned  about  from  right  to  left  and  left  to  right  and 
backed,  also  to  see  it  trot  after  a little  rest.  It  usually  becomes  more 
manifest  after  hard  work,  a railway  journey,  or  on  excitement.  In  cases  where 
the  occurrence  is  intermittent,  it  may  easily  escape  notice.  Indeed,  the 
existence  or  non-existence  of  stringhalt  may  easily  divide  professional 
opinion,  even  where  the  examinations  are  carried  on  under  the  same 
circumstances.  Injuries  to  the  shank  bone  and  elsewhere  sometimes 
produce  movements  very  like  those  of  stringhalt. 

As  to  the  cure  of  stringhalt,  nothing  is  known.  Division  of  nerves, 
tendons,  and  fascia  have  at  different  times  claimed  attention,  but  have 
failed  to  effect  the  good  promised. 


Sturdy.— /S'ee  Gid. 


Subsoiling'. — This  operation  must  not  be  confused  with  trench- 
ploughing.  In  subsoiling,  the  substratum  which  underlies  the  surface  soil 
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is  merely  disturbed,  broken,  or  “ knifed,”  but  is  not  brought  up  or  mixed 
with  the  surface  soil.  Mr.  W.  Smith  of  Deanstone  (Perthshire),  who 
originated  Smith’s  system  of  regular  or  furrow  drainage,  first  proposed 
subsoiling,  as  a means  of  increasing  the  efficacy  of  drains,  and  invented  a 
subsoiler  for  the  purpose.  This  instrument  consisted  of  a strong  plough- 
frame  in  which  the  mould-board  was  absent.  The  frame  was  provided 
with  a powerful  share,  which  was  firmly  fixed  in  the  frame.  The  implement 
was  of  great  strength,  and  adapted  for  four  horses.  The  method  of  procedure 
was  to  plough  across  the  ordinary  line  of  ridges  with  a four-horse  plough 
at  as  great  a depth  as  possible.  The  subsoiler  followed  with  four  horses, 
and  the  share  was  let  down  below  the  bottom  of  the  furrow.  An  additional 
cultivation  7 inches  below  the  plough  sole  was  thus  secured,  and  the 
total  depth  moved  was  about  16  inches.  A full  description  both  of  the 
implement  and  the  operation  is  given  in  the  first  edition  of  Stephens’  Book 
of  the  Farm.  Under  the  title  of  Tester  Deep  Cultivation,  Mr.  Stephens, 
conjointly  with  Mr.  Scott  Burn,  published  an  interesting  account  of  the 
Marquis  of  Tweeddale’s  system  of  subsoil  trench-ploughing,  in  which  an 
inclined  plane  at  the  back  of  the  frame  of  the  subsoiler  brought  up  the 
subsoil  and  mixed  it  with  the  surface  soil. 

It  was  Mr.  Smith’s  original  idea  to  first  move  the  subsoil,  and  aftervrards 
to  bring  it  to  the  surface  after  it  had  become  duly  pulverised  and  weathered. 
Smith’s  subsoiler  has  been  superseded  by  more  modern  types  of  imple- 
ments, and  the  work  of  subsoiling  is  evidently  adapted  for  steam  power. 

Two  sets  of  four  horses,  attended  by  at  least  four  men,  and  probably 
not  capable  of  subsoiling  more  than  half  an  acre  a day,  means  an  expense 
of  at  least  £3  per  acre. 

In  most  catalogues  of  steam-ploughing  tackle,  subsoilers  occupy  a place, 
and  may  be  described  as  consisting  of  strong  coulters  or  tines,  let  down  in 
the  track  of,  and  close  behind  each  turn-furrow.  These  coulters  are  strongly 
attached  to  the  plough  frame,  and  in  their  passage  through  the  subsoil 
they  slice  or  ‘"knife,”  and  thus  pulverise,  the  subsoil  to  the  required 
depth. 

The  depth  of  the  cultivation  depends  upon  the  power  employed,  and  the 
character  of  the  subsoil ; and  the  amount  of  benefit  and  its  permanence 
depend  upon  considerations  now  to  be  discussed. 

Effects  of  subsoiling. — That  subsoiling  is  in  some  respects  a critical 
operation  must  be  allowed.  There  are  subsoils  of  such  a porous,  percolative, 
or  permeable  character  as  not  to  need  subsoiling,  and  in  other  cases 
further  opening  up  an  already  too  open  subsoil  would  not  be  advisable. 
The  free  passage  of  air  and  of  water  through  a soil  are  necessary  conditions 
of  fertility,  and  the  passage  of  water  clearly  indicates  that  air  must  be 
able  to  follow.  There  are  many  soils  in  which  these  conditions  exist  in 
perfection,  and  in  which  subsoiling  might  be  injurious,  or  a cause  of 
unnecessary  expense. 

In  the  case  of  clay  soils,  it  was  conclusively  shown  in  the  early  volumes 
of  the  Eoyal  Agricultural  Society,  that  such  soils  are  too  plastic  in  their 
nature  to  benefit  from  this  operation.  It  would  occupy  too  much  space  to 
quote,  but  any  reader  who  refers  to  the  correspondence  on  the  subject 
when  Mr.  Pusey  was  secretary  of  the  Society,  will  find  abundant  evidence 
that  the  effect  of  subsoiling  speedily  disappears  when  carried  out  upon 
retentive  clay  subsoils. 

The  soils  on  which  it  has  been  carried  out  with  the  greatest  success 
are  those  in  which  there  is  some  impediment  to  the  free  passage  of  water, 
which  involves  a corresponding  exclusion  of  air,  and  also  interferes  with 
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the  ramification,  or  downward  passage,  of  roots.  Such  cases  include 
all  forms  of  “ pan,”  whether  muir-band-pan,  calcareous  pan,  or  a concrete - 
like  obstruction  due  to  other  causes, — possibly  to  the  continuous  treading 
of  horses,  which  has  produced  an  indurated  condition  below  the  cultivated 
surface  soil.  Muir-band-pan  is  confined  to  situations  in  which  oxide  of 
iron  has  infiltrated  the  subsoil  and  formed  an  ochreous  deposit  of  hard  and, 
generally,  of  thin  character.  It  is  often  compact  in  texture  and  of  rusty 
appearance.  It  is  a bar  to  any  permanent  improvement,  and  is  scientifi- 
cally explained  as  a gradual  disengagement  of  iron  from  heather  and  other 
plants  abounding  in  iron,  during  their  decay,  continued  over  an  indefinite 
length  of  time.  The  consequence  is  an  “ankle  deep”  condition  after  rain, 
and  a speedy  dying  off  of  crops.  In  such  cases  the  pan  must  be  broken 
by  subsoiling,  and  when  once  this  is  effected  there  is  no  danger  of  its 
re-forming.  The  best  example  of  the  beneficial  effects  of  subsoiling  are 
afforded  on  such  soils,  but,  unfortunately,  owing  to  the  low  prices  of  cereals 
and  the  narrow  margin  of  profits  now  possible  in  agriculture,  there  has 
been  of  late  years  little  inducement  to  reclaim  soils  of  this  description. 

Another  case  is  that  already  mentioned  as  calcareous  pan.  This  is  due 
to  a similar  infiltration,  only  in  this  case  lime  is  the  cause.  It  is  well 
known  that  lime  may  exist  in  both  a soluble  and  partially  insoluble 
condition.  As  bicarbonate  it  is  soluble,  but  as  carbonate  it  precipitates. 
This  is  the  explanation  of  the  formation  of  stalactites  on  the  roofs  and 
floors  of  caves.  The  lime  is  dissolved  as  bicarbonate  and  passes  through 
the  intervening  layers  of  soil.  As  it  reaches  the  interior  of  the  caves,  as, 
for  example,  at  Cheddar  in  Somersetshire,  it  parts  with  some  of  its  carbonic 
acid,  and  the  carbonate  is  deposited  in  layers,  forming  stalactites. 

This,  in  a modified  manner,  takes  place  in  soils.  Lime  is  dissolved 
and  washed  through  the  soil  as  bicarbonate,  but  either  by  taking  up  an 
additional  particle  of  lime,  or  by  the  disengagement  of  carbonic  acid,  or  it 
may  be  by  double  decomposition,  it  is  reconverted  into  the  carbonate,  and 
produces  a cement  or  a pan.  Such  concretions  are  often  to  be  seen  in  newly 
made  railway  cuttings.  They  also  occur  in  soils,  and  may  require  to  be 
broken  up  by  subsoiling.  Any  subsoil  which  from  the  above  causes  or  any 
other  cause  resists  the  downward  passage  of  water  is  a proper  subject  for 
subsoiling. 

As  to  the  general  policy  of  deepening  soils,  a great  deal  has  been 
written,  and  it  is  a favourite  theme  of  those  who  are  not  practically 
acquainted  with  the  endless  variety  of  soils. 

There  are  no  doubt  numerous  cases  in  which  deep  stirring  of  the  subsoil 
is  or  would  be  beneficial,  but  there  are  others  in  which  the  conditions 
already  existing  are  amply  sufficient  to  allow  of  the  free  passage  of  air,  water, 
and  roots.  As  already  pointed  out,  subsoiling  does  not  primarily  involve 
the  bringing  of  the  subsoil  to  the  surface.  This  is  properly  described  as 
trench-ploughing,  an  operating  which  is  not  to  be  undertaken  lightly. 
It  is  beneficial  in  the  cultivation  of  hops,  liquorice,  celery,  and  other 
deep-rooted  crops.  Such  cultivations  are,  however,  restricted  to  certain 
classes  of  deep  land,  and  it  does  not  follow  that  the  same  system  of  cultiva- 
tion would  benefit  thin  soils. 

To  bring  up  the  subsoil  and  mix  it  with  the  surface  soil  may  produce 
injurious  effects.  It  may  flood  a field  with  charlock  or  other  weeds.  In 
some  cases  it  has  been  the  means  of  introducing  raw,  unoxidised  products 
into  the  surface  soil,  which  have  rendered  it  sour  and  unproductive.  This 
kind  of  improvement  should  therefore  only  be  undertaken,  when  the 
conditions  are  favourable,  and  not  on  too  extensive  a scale  at  first. 


504 


SUFFOLK  HOESES 


Suffolk  Horses. — The  Suffolk  horse,  or  the  Suffolk  Punch 
as  he  was  originally  called,  occupies  as  unique  a position  amongst  heavy 
horses  as  does  the  Cleveland  Bay  amongst  the  lighter-legged  breeds.  He 
seems  to  have  existed  from  time  immemorial.  In  the  middle  of  the 
eighteenth  century  he  was  spoken  of  enthusiastically  as  a pure  breed  by 
his  admirers,  and  the  earliest  records  we  have  of  him  refer  inferentially 
to  a remote  antiquity.  In  many  other  respects  he  also  resembles  the 
Cleveland  Bay.  He  resembles  him  in  the  remarkable  way  in  which  he 
breeds  to  type  and  colour ; and  lie  resembles  him  also  in  being  practically 
a local  breed,  for  as  the  Cleveland  Bay  in  his  purity  is  found  principally  in 
North-East  Yorkshire,  so  is  the  Suffolk  horse  to  be  found  in  perfection  in 
Suffolk,  and  particularly  in  South-East  Suffolk. 

One  characteristic  the  two  breeds  have  in  common,  and  that  is  their 
hardy  constitution.  Cleveland  Bays  and  Suffolk  horses  are  remarkable 
for  their  longevity  and  for  their  stamina.  Is  it  possible  that  both  are 
derivmd  from  the  same  source — an  Eastern  or  Arab  cross  ? An  officer  who 
had  much  to  do  with  the  getting  of  supplies  from  Balaclava  to  Sebastopol 
during  the  Crimean  War,  told  the  writer  that  no  horse  persevered  through 
the  slushy,  sticky  apologies  for  roads  or  lasted  so  well  or  worked  with  such 
cheerfulness  as  the  Suffolk  horse,  and  he  expressed  the  opinion  that  there 
was  an  infusion  of  Arab  blood  in  him  somewhere. 

The  officer’s  theory,  arrived  at  by  his  observation  of  the  Suffolk  horse 
at  work,  is  also  held  by  Professor  Eidgway,  who  considers  that  the  Suffolk 
horse  is  descended  from  the  sorrel  variety  of  the  great  horse,  and  that 
this  sorrel  variety  of  the  great  horse  was  the  result  of  an  introduction  of  the 
blood  of  the  North  African  or  Libyan  horse  into  the  indigenous  coarse  horse 
of  Upper  Europe — a blending  which  commenced  about  the  second  century, 
and  which  was  continued  at  times  until  the  type  was  established.  In 
other  words,  Professor  Eidgway  considers  that  the  horse  he  calls  the 
Libyan  horse  had  much  to  do  with  the  establishment  of  the  Suffolk  breed 
on  present  lines,  as  he  had,  in  his  opinion,  much  to  do  with  the  formation 
of  the  Shire. 

It  is  by  no  means  improbable  that  the  original  ancestors  of  the  Suffolk 
horse  came  from  Flanders.  An  English  breed  of  great  horses  undoubtedly 
did  come  from  that  country,  and  then  there  is  at  the  present  time,  according 
to  Professor  Eidgway,  a breed  of  “ fine  cart  horses  of  light  dun,  sorrel,  or 
chestnut  colour.”  These  may  well  have  had  a common  origin  with  our 
Suffolk  horses.  It  is,  however,  a notable  fact  that  there  is  no  mention  of 
any  Flemish  cross  in  the  history  of  the  Suffolk  horse,  but  the  geographical 
position  of  his  home,  and  the  remarkable  way  in  which  the  breed  prevails 
in  East  Anglia,  and  especially  in  the  southern  part  of  it,  renders  it  very 
likely  that  Flanders  was  his  original  home. 

Writers  on  Suffolk  horses  who  trace  back  the  history  of  the  breed 
speak  of  it  as  being  a pure  breed  so  far  back  as  1700,  but  it  is  probably 
of  much  earlier  date  than  that.  An  extract  from  Eobert  Eeyce’s  Breviary 
of  Suffolk,  which  was  dedicated  to  Sir  Eobert  Crane  of  Chilton,  near 
Sudbury,  on  February  9,  1618,  is  quoted  by  Professor  Eidgway,  and  it 
throws  such  a light  on  the  breeding  of  horses  in  the  seventeenth  century 
that  part  of  it  may  fitly  be  produced  here.  He  says : “ Among  the  many 
ornaments  of  the  Shire,  I may  not  omitt  to  speak  here  of  the  horse,  for  the 
breeding  whereof  this  Country  hath  many  apt  places  of  most  profittable 
vse,  wherein  some  chuse  the  low  and  fruitful  grounds,  the  fertility  of 
which  soile  being  a rich  black  mould,  they  deem  most  fitt  for  these 
purposes ; but  experience  teacheth  that  the  low  grounds  seldom e or  never 
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do  afford  a strong  colt  for  service  or  of  quick  life  or  spirritt,  but  onely  such 
as  are  fitt  for  burden  and  draught,  the  better  sort  for  their  breed  as  near 
as  they  can  well  make  choice  of  is  knowls  or  the  height  of  hills,  where 
good  ground  is  with  plenty  of  pasture,  from  whence  they  find  that  because 
of  the  aire  aboue  is  there  alwaies  fresh,  pure  and  transparent,  and  the  soile 
beneathe  is  firnie  and  almost  stony,  the  colt  here  bred  is  most  puissant, 
and  strong  for  service,  of  quick  life  and  spirritt,  of  high  pride  and  most 
comely  shape.  Now,  albeit  I cannot  speak  highly  of  this  country  bred 
horse,  nott  because  here  wanteth  fitt  places,  and  meanes  for  the  generation 
of  so  generous  a creature,  butt  men  are  not  so  industrious  and  skillful  in 
this  most  excellent  quality,  yett  have  I just  cause  to  commend  these  here, 
that  by  all  good  meanes  do  preserve,  and  maintain  the  breed  of  horses,  among 
which  I have  seen  and  well  observed,  nott  some  but  many  here  bred  of 
good  shape  and  quick  sperit,  which  haue  for  readines  in  all  points  of  service 
not  a meane  recommendation.”  And  later  on,  after  upbraiding  his  country- 
men in  general  for  their  “ slothfulness  ” in  breeding,  “ that  for  the  most 
part  wee  rather  desire  to  be  furnisht  from  our  deare  faires  with  the  refuse 
of  other  countries,”  he  goes  on  to  say:  “Now  for  our  horses  of  burden  or 
draught  experience  of  long  time  teacheth  us,  how  vncertaine  this  proof 
is  of  that  which  we  pay  so  dear  for  at  other  hands,  causeth  us  to  esteeme 
our  owne  home  bred  the  more,  which  every  way  proveth  so  well  to  our 
owne  use  and  profitt,  that  our  countrymen  may  justly  compare  in  this 
respect  with  any  other  country  whatsoever.”  Professor  Eidgway  points 
out  that  the  description  of  the  country  given  by  Eeyce  admirably  describes 
the  vicinity  of  Woodbridge,  which  may  be  looked  upon  as  the  centre  of  the 
district  from  which  the  Suffolk  horse  sprang ; and  certainly  we  had  every 
reason  to  think  that  the  “ horses  of  draught  or  burden  ” of  which  he  makes 
special  mention  may  well  have  been  the  progenitors  of  the  horses  Arthur 
Young  wrote  about  more  than  a century  and  a half  later.  And  this  theory 
is  the  more  feasible  when  we  refer  to  an  older  writer  than  Eobert  Eeyce, 
Thomas  Blunedeville  to  wit,  who  wrote  with  an  expert  knowledge  of 
horses.  “ But  now  to  content  the  countryman  his  desire,”  says  he,  “ which 
seeketh  to  breed  horses  for  draught  or  burthen,  where  should  I wysh  him 
to  provide  himself  of  Mares  and  Stallions  better  than  here  in  England.” 
Of  these  he  tells  us  the  countryman  “ may  easilie  find  a number  of  strong 
jades  more  meete  for  that  purpose  than  for  the  saddle.” 

Blundeville,  like  most  of  his  contemporaries,  had  peculiar  theories 
about  colour,  and  he  spoke  of  the  sorrel  as  the  worst  type  of  great  horse. 
This  taken  in  conjunction  with  Eeyce’s  “ moderate  commendation,”  as 
Professor  Eidgway  puts  it,  of  the  horses  found  in  his  county,  gives  con- 
siderable colour  to  the  suggestion  that  the  old  breed  of  which  Arthur 
Young  wrote  was  descended  from  horses  which  Eobert  Eeyce  saw  on  the 
knowls  or  heights  of  hills,  well  nigh  a hundred  and  fifty  years  before 
Arthur  Young  was  born. 

Arthur  Young’s  description  of  the  Suffolk  does  not  present  a very 
pleasing  picture  to  the  modern  eye,  accustomed  to  generations  of  sym- 
metrical horses.  This  is  what  he  has  to  say  of  them  in  his  Eeport  to  the 
Board  of  Agriculture  published  in  1797 : “I  remember  seeing  several  of 
the  old  breed  which  were  very  famous ; and  in  some  respects  an  uglier 
horse  could  not  well  be  viewed ; sorrel  colour,  very  low  in  the  forend,  a 
large  ill-shaped  head,  with  slouching  heavy  ears,  a great  carcase  and  short 
legs ; but  short  backed.  These  horses  could  only  walk  and  draw ; they 
could  trot  no  better  than  a cow.”  It  is  but  just  to  add  that  in  a note 
to  a later  edition  to  the  Eeport,  Cullum  adds,  “ Clean  legs  and  well-formed 
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shoulders  are  criterions  of  the  true  Suffolk  horse,  points  which  entitle 
them  to  be  good  movers,  and  such  they  are  in  general  if  used  in  chariots 
and  not  too  long  habituated  to  draw  only.” 

John  Lawrence’s  description,  written  not  very  long  after  Arthur  Young’s, 
in  many  respects  confirms  it,  though  Lawrence,  as  is  evident  from  his 
writings,  was,  if  not  prejudiced  in  favour  of,  at  all  events  very  partial  to,  the 
Suffolk  horse.  Says  he,:  The  old  Suffolk  punch  or  cart  horse,  almost 

invariably  of  the  sorrel  (so  they  denominate  the  red  or  sandy  chestnut 
colour),  was,  I think,  beyond  all  question  the  most  active,  steady,  and 
powerful  draught  horse  in  existence.  Middle-sized,  or  under  the  middle 
size,  namely,  between  fourteen  hands  three  inches  and  sixteen  hands,  with  a 
rough  coarse  head,  not  seldom  abruptly  fashioned  to  the  neck,  and  that 
short : the  shoulders  low  and  round  and  the  breast  full,  the  waist  often 
long,  a characteristic  of  the  breed,  and  the  barrel  remarkably  round,  with 
a good  carcase,  hence  the  denomination  of  Punch.  The  buttocks  high 
and  full,  aspiring  as  it  were,  above  the  forehand,  whence  greater  energy  in 
draught  was  supposed  to  be  derived.  Legs  somewhat  long  and  round  in 
conformity  with  the  barrel.  Feet  not  of  the  soundest,  subject  to  thrushes 
and  the  legs  to  grease.” 

Yet  curiously  enough  it  is  the  old  breed  which  survives  at  the 
present  day,  in  spite  of  several  attempts  which  have  been  made, 
with  temporary  success,  to  improve  it.  Every  Suffolk  horse  of  the 
present  day  traces  his  pedigree  back  to  Crisp’s  horse  of  Ufford,  an 
unnamed  one,  like  so  many  of  the  stallions  at  the  foundation  of 
Cleveland  Bay  pedigrees,  who  was  advertised  for  service  in  1773. 
Crisp’s  horse  was  the  sire  of  Gleed’s  horse  of  Dicklebrugh ; his  son 
was  known  as  Gleed’s  horse,  and  a third  horse  known  as  Gleed’s  horse 
was  the  son  of  the  second  Gleed’s  horse.  This  horse  again  was  the  sire 
of  Smith’s  horse  of  Parham.  He  again  was  the  sire  of  Julian’s  Boxer 
and  Brady’s  Britain,  and  from  these  two  lines  all  the  great  horses  of  the 
Suffolk  breed  descend. 

There  have  been  three  systematic  attempts  made  to  ‘‘  improve  ” the 
Suffolk  breed  by  the  introduction  of  alien  blood,  all  of  them  successful  to  a 
certain  but  limited  extent.  The  first  of  these  to  be  noticed  was  that  of  a 
Lincolnshire  trotting  horse  in  1764.  This  was  Blake’s  Farmer,  a horse 
very  little  bigger  than  a cob,  and  a chestnut  in  colour.  He  was  by  Wallett’s 
Golden  Farmer,  dam  by  Eynens  Stud,  and  there  is  no  doubt  that  he 
smartened  the  breed  up  considerably.  But  notwithstanding  that  his  grand- 
son Blake’s  Old  Briton  was  represented  by  Blake’s  Young  Briton  and 
seventeen  other  sons,  in  eighty  years  the  Blake  tribe  died  out  in  tail 
male.  Crisp’s  Duke,  who  was  second  at  the  Leicester  meeting  of  the  Eoyal 
in  1868,  was  one  of  the  best  of  the  last  of  them,  and  Symond’s  Lord  Hay 
and  Vincent’s  Boxer,  both  foaled  in  1876,  finished  the  tribe,  at  any  rate  in 
this  country,  for  Crisp’s  Duke,  who  was  exported  to  Canada,  may  have  left 
some  pure-bred  representatives. 

The  Attleborough  Farmer’s  Glory  tribe  is  the  next  for  consideration. 
Farmer’s  Glory  was  foaled  in  1796,  and  was  brought  into  Suffolk  in  1800. 
Like  Blake’s  Farmer,  he  came  from  Lincolnshire,  but  Mr.  Herman  Biddell 
thinks  he  was  not  a trotting  horse,  and  that  he  was  not  improbably  a half- 
bred  Suffolk.  The  line  died  out  in  the  early  seventies,  and,  from  what  can 
be  gathered  about  it,  the  outcross  does  not  seem  to  have  been  of  much 
benefit  to  the  breed,  though  some  useful  horses  belonged  to  it,  amongst 
which  may  be  mentioned  Coulson’s  Eoyal  George,  the  winner  at  the  Eoyal 
at  Norwich  in  1849 ; Barthropp’s  Albert,  second  at  the  Eoyal  at  York  in 
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1848  and  at  Exeter  in  1850 ; and  Mumford  Sexton’s  Champion,  first  at  the 
Eoyal  at  Chelmsford  as  a two-year-old. 

The  Shadingfield  tribe  had  a very  different  foundation.  To  begin  with, 
there  was  a strong  infusion  of  thoroughbred  blood  in  the  old  Shadingfield 
horse.  Barber’s  Proctor,  foaled  in  1798.  He  was  a trotting  horse  by 
Winter’s  Stormer,  by  Gooch’s  Stormer,  by  Jupiter  (thoroughbred),  by 
Eclipse.  Jupiter,  it  may  be  added,  was  from  the  old  Tartar  mare,  and  was 
sold  by  his  breeder  Colonel  O’Kelly  for  1000  guineas,  a big  price  in  those 
days.  The  Shadingfield  tribe  was  a very  good  one ; Barber’s  Proctor  was 
sold  to  King  William  iv.  He  was  a great-grandson  of  the  original  Proctor, 
and  is  described  as  “ a sweet  pretty  horse,  dark  chestnut  with  white  hind 
legs.”  The  Shadingfield  tribe  did  not  last  quite  half  a century,  its  last 
member  being  Mrs.  Catchpole’s  Proctor,  foaled  in  1846.  So  far  as  can  be 
made  out,  none  of  the  Shadingfield  tribe  figured  in  the  showyard. 

Eeferring  to  these  importations  of  foreign  blood  and  the  extinction  in 
tail  male  of  the  tribes  formed  by  them,  Mr.  Herman  Biddell  very  pertinently 
says : “ It  affords  another  striking  instance  of  the  well-known  experience 
of  all  who  have  studied  the  science  of  breeding,  that  where  an  outside 
infusion  has  been  introduced  on  an  old-established  breed,  in  process  of  time 
the  original  strain  will  reassert  its  influence  and  eventually  throw  off  the 
fresh  graft.” 

The  Suffolk  Horse  Society,  which  was  founded  in  1876,  deserves  the 
thanks  of  all  interested  in  great  breeding  problems,  for  the  care  with  which 
they  have  collected  information  about  the  “ outside  infusions  ” which  we 
have  been  discussing,  and  for  their  candour  in  publishing  the  information 
they  collected  with  so  much  trouble.  In  too  many  instances  are  these 
occasional  outside  crosses  and  their  results  ignored  in  the  attempt  to  prove 
absolute  purity  of  descent,  which  perhaps  exists  in  no  breed  so  strongly  as 
in  the  Suffolk. 

With  the  formation  of  the  Society  public  attention  was  naturally  more 
strongly  attracted  to  the  breed,  and  there  was  an  increase  in  the  number  of 
high-class  breeding  studs  in  the  county,  though  not  many  are  found  out- 
side it  and  the  neighbouring  counties  of  Norfolk  and  Essex.  The  late 
Duke  of  Hamilton  had  a very  fine  stud,  and  perhaps  he  got  together  the 
finest  collection  of  mares  of  the  day,  for  he  was  a good  all-round  judge  of 
horses  and  would  always  have  the  best,  regardless  of  expense.  Amongst 
modern  breeders  who  have  made  a great  name  in  the  showyard  may  be 
mentioned  Sir  Cuthbert  Quilter,  Lord  Stradbroke,  the  Messrs.  Biddell, 
Mr.  Crisp,  a grandson  of  Crisp  of  Ufford,  Mr.  G.  W.  Smith,  Mr.  Berners, 
Mr.  E.  A.  Cook,  Mr.  A.  H.  E.  Wood,  Mr.  Clark,  the  Messrs.  Pratt,  and 
Mr.  A.  J.  Smith. 

The  twentieth  century  Suffolk,  though  a very  different  horse  to  the 
“ old  breed  ” from  which  he  is  descended,  possesses  many  of  the  character- 
istics of  it,  and  is  a proof  that  quality  can  be  imparted  to  a breed  by 
careful  selection  without  having  resort  to  “foreign”  blood.  In  size  the 
breed  has  increased,  and  about  16  hands  1 inch  is  now  the  recognised  height. 
There  have  been  attempts  to  increase  the  size  by  using  out-sized  stallions, 
but  they  have  not  been  attended  by  success,  the  usual  result  being  a heavy- 
topped  horse  too  big  for  his  legs.  This  is  a lesson  which  might  be  taken 
to  heart  by  breeders  of  horses  other  than  Suffolks,  who  in  the  attempt  to 
satisfy  the  demands  of  fashion  are  sacrificing  type.  Type  is  what  the 
Suffolk  breeders  have  strictly  adhered  to,  with  the  result  that  the  visitor 
to  a Suffolk  stud  cannot  fail  to  be  struck  with  the  similarity  of  character 
which  prevails. 
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The  leading  characteristic  of  the  Suffolk  is  his  compactness.  He  stands 
on  a short  leg,  is  deep  bodied,  wide  in  front  and  wide  behind,  and  well  let 
down  on  his  thighs.  The  low  shoulder  and  high  hind-quarters  to  which 
Arthur  Young  referred  are  no  longer  in  evidence,  and  the  bad  feet  and 
greasy  legs  that  Lawrence  speaks  of  are  things  of  the  past.  But  the  docile 
temper  and  patient  perseverence  at  a dead  pull  are  still  to  be  found  as 
strongly  marked  as  ever  in  the  breed.  Lawrence  tells  us  of  “pulling” 
matches  which  were  made  in  the  eighteenth  century.  In  these  matches  the 
horses  were  yoked  to  a standing  tree,  and  the  horse  that  responded  to 
the  call  of  his  driver  the  longest  was  the  winner.  Considerable  sums 
changed  hands  in  these  matches,  and  those  who  made  them  seemed  never 
to  have  given  a thought  to  their  cruelty.  Happily  they  have  long  ceased, 
but  the  same  steadfastness  in  draught  which  characterised  the  Suffolks  in 
the  eighteeth  century  is  to  be  found  in  their  descendants. 

It  has  been  said  that  the  bone  of  the  Suffolk  is  round.  There  is  not 
so  much  fault  to  find  in  this  direction  now  as  there  was,  though  perhaps 
there  is  still  an  inclination  to  roundness  when  compared  to  the  razor- 
shaped bone  of  some  other  breeds.  The  action  of  the  Suffolk  is  a good 
swinging  walk,  well  adapted  for  the  moving  of  heavy  loads.  As  an 
agricultural  horse  he  is  bad  to  beat,  and  for  certain  classes  of  town  work 
he  is  admirably  adapted.  His  qualifications  as  a transport  horse  have 
already  been  referred  to. 

It  remains  to  warn  the  intending  breeder  once  more  against  big  horses. 
“ Unless  extremely  well  put  together,  anything  over  16  hands  1 inch  should 
be  viewed  with  suspicion,”  is  advice  given  by  Mr.  Herman  Biddell,  which 
should  be  written  in  letters  of  gold  in  every  Suffolk  breeding  stud — and  in 
not  a few  of  other  breeds. 

The  Suffolk  Horse  Society  has  now  a membership  of  239,  and  three 
sales  are  held  under  its  auspices  every  year.  Though  the  Suffolk  is  not 
exported  to  the  extent  that  the  Shire  horse  and  Clydesdale  is,  still  there  is 
a steady  foreign  trade,  and  some  seventy  export  certificates  are  granted 
annually.  The  Suffolk  Horse  Society  is  unique  in  having  a breeding 
scheme,  under  which  loans  are  advanced  to  small  farmers  to  purchase 
suitable  mares,  and  these  loans  are  partly  repaid  by  the  foals. 

Authorities. — Arthur  Young’s  Eeport  to  Board  of  Agriculture,  1797 ; 
History  of  the  Horse,  by  John  Lawrence;  The  Suffolk  Horse,  by  Herman 
Biddell.  Live  Stock  Handbooks — “ Heavy  Horses  ” ; Sir  Humphrey 
de  Trafford’s  Horses  of  the  British  Empire ; The  Origin  of  the  Thoroughhred, 
by  Professor  Kidgway. 


Suffolk  Sheep. — Although  the  Suffolk  sheep  has  existed  as 
a separate  breed  for  less  than  a century,  it  may  at  the  present  time  lay 
claim  to  a foremost  place  among  the  mutton  breeds  of  England ; and  year 
by  year,  as  its  remarkable  qualities  become  more  generally  recognised,  will 
slowly  but  surely  find  its  way  into  districts  far  remote  from  the  county  of 
its  origin.  Keference  to  volume  xxii.  of  the  Flock  Book  of  the  Suffolk  Sheep 
Society  shows  that,  although  Norfolk,  Suffolk,  and  Essex  still  continue 
to  be  the  headquarters  of  the  breed,  registered  flocks  exist  in  Cambridge- 
shire, Hertfordshire,  Huntingdonshire,  Warwickshire,  Sussex,  Scotland, 
Ireland,  Wales,  and  even  in  France  and  Germany.  There  is,  moreover,  an 
increasing  demand  for  rams  for  crossing  purposes,  in  Great  Britain,  the 
Continent,  North  and  South  America,  and  the  British  Colonies. 

The  origin  of  the  breed  has  been  clearly  traced  by  the  late  Mr.  Ernest 
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Prentice,  to  whose  unfailing  efforts  as  Secretary,  during  a period  of  twenty- 
one  years,  the  Suffolk  Sheep  Society  owes  much  of  its  success.  It  would 
appear  from  Mr.  Prentice’s  researches  that  early  in  the  nineteenth  century 
a breed  of  sheep  was  established  by  means  of  crossing  the  old  Norfolk 
horned  ewes  with  improved  Southdown  rams.  Arthur  Young,  writing 
towards  the  end  of  the  eighteenth  century,  described  the  Norfolk  horned 
sheep  as  having  no  superior  as  a mutton  breed ; as  yielding  fine  wool,  that 
ranked  only  third  in  value  of  all  the  English  breeds,  and  as  being  possessed 
of  great  activity  and  hardiness.  He  also  mentioned  the  fact  that  the 
Norfolk  sheep  excelled  as  nurses.  At  that  period  East  Anglia  had  not 
profited  by  the  agricultural  improvements  effected  by  “ Coke  of  Norfolk,”  as 
the  first  Earl  of  Leicester  was  called.  Hence  hardihood  and  considerable 
activity  to  enable  them  to  seek  their  sustenance  over  wide  tracts  were 
essential  qualities  in  the  sheep  of  the  country.  At  the  same  period  the 
Southdown  had  already  experienced  some  of  that  improvement  which  gave 
to  it  the  conformation,  fecundity,  quality  of  wool  and  mutton,  together  with 
the  constitutional  soundness  for  which  it  has  always  been  celebrated.  The 
crossing  of  these  two  strains,  both  the  possessors  of  such  admirable 
properties,  gave  rise  to  a breed  which  combined  in  itself  many  of  the  good 
qualities  of  both  ; the  form  and  fattening  properties  of  the  Southdown  being 
united  with  the  hardiness,  activity,  and  size  of  the  Norfolk. 

From  about  the  year  1800  this  crossing  continued,  until  at  the  end  of 
fifty  years  a breed  that  possessed  the  black  faces  and  legs  of  the  Norfolk 
with  much  of  the  quality  of  wool  of  the  Southdown,  as  well  as  its  hornless 
head,  had  been  established.  These  sheep  were  at  first  known  as  “ black- 
faces,” but  in  1859  they  received  the  name  of  “ Suffolks,”  and  classes  were 
provided  for  them  at  the  show  of  the  Suffolk  Agricultural  Association.  At 
this  meeting  prizes  were  won  by  Mr.  G-.  Dobito,  Mr.  J.  M.  Green,  and  Mr.  W. 
Harvey,  all  three  of  whom  possessed  flocks  located  in  the  county  of  Suffolk. 
The  two  first  named  were  also  successful  exhibitors  of  the  breed  at  the 
meeting  of  the  Eoyal  Agricultural  Society  of  England  at  Bury  St. 
Edmunds  in  1867. 

Although  there  were  at  this  period  many  farmers  in  Suffolk  and  a few 
in  Cambridgeshire  and  Essex  who  bred  these  “ Southdown-Norfolk  ” sheep 
(some  of  the  flocks  dating  back  to  the  year  1790),  it  was  principally  owing 
to  the  efforts  of  the  late  Mr.  George  Dobito  of  Lidgate,  one  of  the  earliest 
and  most  enthusiastic  supporters  of  the  breed,  that  the  Suffolk  sheep  came 
to  be  recognised  as  a distinct  breed.  It  was  not,  however,  until  1886  that 
the  Suffolk  Sheep  Society  was  established  for  the  purpose  of  promoting  the 
purity  of  the  breed  and  providing  a reliable  guarantee  to  buyers,  by  main- 
taining a register  of  pure-bred  sires.  Since  that  date  the  Society  has 
published  twenty- two  annual  volumes  of  its  Flock  Book,  and  has  in  many 
ways  promoted  the  welfare  and  extension  of  the  breed.  All  flocks  are 
inspected  prior  to  first  registration  in  the  Flock  Book ; and  in  order  to 
ensure  the  maintenance  of  a high  standard  of  quality,  all  registered  flocks 
are  reinspected  every  fourth  year.  In  1893  the  American  Suffolk  Flock 
Eegistry  Association  was  incorporated,  its  object  being  “ to  establish,  main- 
tain, and  publish  a register  of  pedigrees  of  pure-bred  Suffolk  sheep,  and 
information  concerning  that  breed.” 

The  Suffolk  sheep,  as  it  exists  to-day,  may  briefly  be  described  as  black- 
faced and  hornless,  with  clean  black  legs,  closely  resembling  the  Southdown 
in  character  and  wool,  but  about  one-third  larger,  and  proportionately  longer 
on  the  leg.  The  official  “ scale  of  points  ” set  forth  in  the  Flock  Book  may 
with  advantage  be  quoted  in  full,  in  order  that  those  who  are  unacquainted 
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with  the  breed  may  be  able  to  form  some  idea  of  its  salient  characteristics. 
This  description  is  as  follows  : — 

Head. — Hornless.  Face  black  and  long,  and  muzzle  moderately  fine, — especially  in 
ewes.  (A  small  quantity  of  clean  white  wool  on  the  forehead  not  objected  to.)  Ears, 
a medium  length,  black  and  fine  texture.  Eyes,  bright  and  full.  A distinguishing 
feature  of  Suffolk  sheep  in  contradistinction  to  other  Down  breeds  is  the  want  of  the 
cap-like  covering  of  wool  on  the  forehead,  between  the  ears  and  on  the  scrag,  which  is 
described  as  “well  covered.”  This  is  wanting  in  Suffolk  sheep,  and  admits  a ready 
means  of  recognising  them  in  the  showyard. 

Neck. — Moderate  length  and  well  set.  (In  rams  stronger,  with  a good  crest.) 

Shoulder. — Broad  and  oblique. 

Chest. — Deep  and  wide. 

Back  and  loin. — Long,  level,  and  well  covered  with  meat  and  muscle ; tail  broad 
and  well  set  up.  The  ribs  long  and  well  sprung,  with  a full  flank. 

Legs  and  feet. — Straight  and  black,  with  fine  and  flat  bone.  Woolled  to  knees  and 
hocks  ; clean  below.  Fore  legs  set  well  apart.  Hind  legs  well  filled  with  mutton. 

Belly. — Well  covered  with  wool. 

Fleece. — Moderately  short ; close,  fine  fibre,  without  tendency  to  mat  or  felt  together, 
and  well  defined,  i.e.  not  shading  off  into  dark  wool  or  hair. 

Skin. — Fine,  soft,  and  pink  colour. 


A prominent  characteristic  of  tbe  breed  is  its  mutton-producing  capacity, 
instances  being  recorded  of  pure  bred  Suffolk  wetbers  scaling  as  much  as 
331  lb. ; tbe  average  weight  of  shearling  rams  being  from  250  lb.  to  350  lb. ; 
of  ram  lambs  at  nine  months  old  from  140  lb.  to  200  lb.,  and  of  ewes  in 
breeding  condition  from  150  lb.  to  200  lb. 

In  this  connection  it  is  instructive  to  note  the  weights  of  pure-bred 
Suffolk  sheep  exhibited  at  the  show  of  the  Smithfield  Club.  These  weights 
are  as  follows : — 

Wethers. — Not  exceeding  22  months  ....  280  to  331  lbs. 

Lambs. — Not  exceeding  10  months  ....  180  „ 220  „ 

Ewes. — Over  3 years 260  ,,  300  „ 

The  record  held  by  the  breed  at  the  various  fat  stock  exhibitions  is  one 
of  extraordinary  merit,  the  championship  of  the  yard  at  the  show  of  the 
Smithfield  Club  having  fallen  to  Suffolks  on  two  separate  occasions,  the 
reserve  for  the  championship  once,  and  the  championship  of  the  short- 
wool  section  three  times.  In  the  carcass  competitions  the  success  of  the 
Suffolk  and  its  crosses  is  even  more  marked,  the  champion  prize  for  the 
best  carcass  in  the  yard  having  been  won  five  years  in  succession, 
1902-1906 ; the  reserve  for  championship  six  years  in  succession, 
1900-1905,  and  again  in  1907 ; first  prize  for  short  - wool  lambs,  eight 
years  in  succession,  1900-1907 ; first  prize  for  short-wool  wethers,  five 
years  in  succession,  1900-1904,  and  again  in  1907 ; first  prize  for  cross- 
bred lambs,  four  years  in  succession,  1902-1905 ; and  first  prize  for  cross- 
bred wethers,  five  years  out  of  seven,  1901-1907. 

At  the  show  of  the  Smithfield  Club  in  1907,  the  live  weights  and  daily 
gains  of  the  prize-winning  Suffolks,  compared  as  follows : — 


1st  prize  wether  lamb 
2nd  prize  „ „ 

3rd  prize  „ „ 

Reserve  „ „ 

Highly  commended  lamb 


Age  in  Weight  Average 
Days.  in  Lb.  Daily  Gain. 
291  224  0-77 

270  209  0-77 

284  209  0-73 

284  193  0-67 

284  191  0-67 


The  daily  gain  in  weight  of  the  first  and  second  prize  winners  was  only 
surpassed  in  one  instance  by  any  other  sheep  in  the  show. 
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Few  breeds  of  sheep  surpass  the  Suffolk  in  fecundity,  an  average  of 
thirty  lambs  per  score  of  ewes  being  of  frequent  occurrence.  From  returns 
furnished  by  registered  flock-owners,  it  appears  that  the  number  of  lambs 
reared  to  June  1,  1908,  was  138-20  per  100  ewes,  as  compared  with 
132-48  in  1907,  and  an  average  of  133-76  for  the  previous  twenty  years. 
Flocks  lambing  down  {a)  prior  to  February  28,  and  {h)  after  that  date, 
compared  as  follows  : — 


(а)  . 

(б)  . 


Number  of  Lambs 
per  100  Ewes. 
138-54 
137-86 


Percentage 
of  Ewes  Lost. 
3-34 
3-64 


Percentage 
of  Ewes  Barren. 
2-35 
2-28 


These  figures  speak  for  themselves,  especially  when  it  is  remembered 
that  the  spring  of  1908  was  one  of  the  most  inclement  experienced  for 
many  years  past.  Suffolk  breeders  consider  that  they  have  done  badly  if 
they  do  not  rear  at  least  twenty-six  lambs  per  score  of  ewes,  and  instances 
are  on  record  of  flocks  that  for  eight  years  in  succession  have  averaged 
thirty  to  the  score  of  ewes,  and  for  five  years  in  succession  thirty-two  to  the 
score.  Several  Suffolk  flock-masters  allow  their  ewes  to  lamb  in  the  open, 
a fact  which  causes  the  foregoing  particulars  to  be  all  the  more  remarkable. 

In  spite  of  the  number  of  lambs  being  usually  far  in  excess  of  the  ewes, 
early  maturity  is  another  point  in  favour  of  the  breed,  the  lambs,  if  well 
fed,  being  fit  for  the  butcher  at  from  nine  to  twelve  months  old.  At  the 
Ipswich  fat  stock  market  younger  lambs  are  frequently  sold  at  good  prices, 
a recent  instance  being  that  of  125  pure-bred  lambs  under  eight  months 
old  making  70s.  per  head  for  the  whole  consignment.  The  ram  lambs  so 
quickly  develop  that  they  are  serviceable  at  the  age  of  seven  or  eight 
months,  and  are  used  at  this  age  by  breeders  in  preference  to  older  sheep. 

The  Suffolk  breed  is  remarkably  hardy,  thriving  on  very  poor  land,  and 
as  it  moreover  possesses  a robust  character,  great  powers  of  endurance, 
and  is  comparatively  free  from  attacks  of  foot-rot,  it  is  a great  favourite  in 
those  districts  in  which  half-bred  sheep  were  formerly  kept.  The  quality 
of  its  mutton  is  excellent,  with  a large  proportion  of  lean  meat,  which  finds 
for  it  a ready  sale  at  remunerative  prices. 

The  value  of  the  Suffolk  for  crossing  purposes  is  daily  becoming  more 
fully  recognised,  both  at  home  and  abroad.  In  South  America  especially, 
Suffolk  rams  have  proved  particularly  well  adapted  for  improving  the 
mutton  qualities  of  the  Merino,  whilst  in  Scotland  the  Suffolk-Cheviot  and 
Suffolk-Border  Leicester  crosses  are  becoming  annually  more  popular.  In 
a word,  the  Suffolk  sheep  is  proving  itself  to  be  one  of  the  best  of  all  the 
mutton  breeds,  and  it  is  this  quality  that  will  commend  it  to  the  notice  of 
all  who  desire  the  improvement  of  the  mutton  breeds  of  the  world. 


Sulphate  of  Ammonia. — Ammonium  Sulphate. 


Sunflower  Cake  is  the  product  of  the  crushing  of  the  seed  of 
the  sunflower  after  the  oil  has  been  expressed.  The  sunflower  is  a familiar 
plant  in  gardens,  and  is  grown  in  France,  Southern  Russia,  and  other 
continental  countries  for  its  oil,  which  is  employed  in  the  manufacture  of 
soap.  The  seeds  are  large  and  oily,  and  are  relished  by  poultry.  The 
composition  of  sunflower  cake  resembles  that  of  linseed  cake,  and  shows 
12  per  cent,  of  oil. 
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SUPEEPHOSPHATE 


Superphosphate  is  a salt  of  phosphoric  acid  and  lime,  obtained 
by  converting  tribasic  phosphates  of  lime,  which  occur  in  bones  and 
abound  in  various  deposits  in  the  earth’s  crust,  into  monocalcic  phosphate. 
Sulphurous  acid  of  prescribed  strength  is  brought  into  contact  with  tri- 
calcic  phosphates,  reduced  to  a fine  state  of  division,  and  the  consequence  is 
the  formation  of  one  unit  of  monocalcic  (soluble)  phosphate  and  two  units 
of  sulphate  of  lime. 

Monocalcic  phosphate  is  termed  superphosphate  because  of  the  extra 
quantity  of  phosphoric  acid  united  with  the  lime.  The  acid  seizes  upon 
two  particles  of  the  lime  in  tribasic  combination,  and  detaches  these  in  the 
form  of  sulphate  of  lime,  while  the  remaining  particle  of  lime  remains  as 
the  base  of  the  monocalcic  phosphate.  This  “ decomposition,”  as  it  is 
termed,  is  the  natural  result  of  a powerful  acid  upon  a weaker  one,  as 
for  example  when  sulphuric  acid  causes  the  decomposition  of  carbonate  of 
soda,  and  forms  sulphate  of  soda  with  brisk  evolution  of  carbonic  acid 
gas. 

The  process  was  first  discovered  by  Liebig  in  1840,  and  is  still  looked 
upon  as  one  of  the  most  important  applications  of  chemistry  to  agriculture 
that  has  ever  been  made.  In  considering  the  advantages  of  superphosphate 
over  insoluble  phosphates,  there  are  some  points  of  great  interest.  If,  for 
example, tribasic  phosphates  are  reduced  to  an  extremely  fine  state  of  division, 
they  appear  to  be  capable  of  being  assimilated  by  plants,  as  already  explained 
in  the  article  on  coprolites.  Coprolitic  fiour  has  in  some  cases  been  found  as 
effective  as  superphosphate,  and  floating  bone-meal  also  produces  satisfac- 
tory results.  In  these  substances  the  phosphoric  acid  exists  in  tribasic 
combination,  and  yet  it  is  efficient. 

It  is  also  well  known  that  as  soon  as  superphosphate  is  incorporated 
with  the  soil  it  “ reverts  ” into  an  insoluble  condition,  and  that  it  is  actually 
taken  up  by  the  roots  of  plants  as  biphosphate  of  lime.  The  soluble  acid 
phosphate  reacts  upon  the  lime  in  the  soil,  and  is  re-precipitated.  What 
exactly  happens  is  that  as  soon  as  the  freshly  applied  superphosphate  is 
dissolved  by  rain,  it  sinks  into  the  soil  and  is  precipitated  in  an  extremely 
fine  state  of  division  as  dibasic  phosphate.  It  then  becomes  incapable 
of  being  further  washed  away  by  rain,  but  can  be  assimilated  by  roots.  It 
is  superior  to  the  most  finely  divided  phosphatic  flour,  simply  because 
it  is  infinitely  finer.  Average  samples  of  superphosphate  are  warranted 
to  amount  to  26  or  28  per  cent.,  and  in  high-class  superphosphates 
to  from  30  to  45  per  cent.  It  is  necessary  to  explain  that  30  per 
cent,  soluble  means  30  per  cent,  of  the  original  tribasic  phosphate  rendered 
soluble,  and  does  not  mean  that  30  per  cent,  of  the  manure  sold  is 
soluble.  High-class  superphosphates  are  now  much  recommended  for 
pastures  and  as  top-dressings  for  corn.  The  carriage  is  less  costly,  and  the 
application  is  easier  than  in  poorer  qualities.  A smaller  quantity  also  is 
necessary,  but  in  ordinary  drilling  of  roots  a better  distribution  is  secured 
when  a rather  larger  quantity  of  the  medium  qualities  is  employed. 

The  effect  of  superphosphate  upon  cruciferous  plants,  such  as  turnips, 
mustard,  rape,  and  cabbages,  is  remarkable,  especially  upon  poor  land.  It 
is  scarcely  too  much  to  say  that  the  entire  crop  often  appears  due  to  the 
superphosphate,  for  where  by  any  chance  the  flow  of  the  manure  from  the 
drill  coulters  has  been  checked,  complete  failure  is  the  result.  Super- 
phosphate encourages  the  growth  of  young  turnips  in  their  earliest  stages, 
and  therefore  assists  them  through  the  critical  period,  in  which  they  are 
exposed  to  the  attacks  of  the  turnip  fly.  It  produces  but  little  effect 
upon  corn  crops  when  used  alone.  If,  however,  it  is  applied  in  combination 
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with  nitrate  of  soda,  the  effect  of  the  united  dressings  is  much  greater  than 
from  either  used  separately.  It  is  excellent  as  an  application  for  worn-out 
pastures,  which  have  become  poor  in  phosphates  from  the  long-continued 
sale  of  milk  or  of  young  stock.  In  all  these  respects  superphosphates  are 
in  competition  with  many  other  forms  of  phosphatic  material,  such  as 
basic  cinder,  steamed  bone  flour,  basic  superphosphate,  phospho-guaho, 
etc.  All  these  manures  are  of  similar  nature,  and  in  many  cases  of  equal 
value.  Their  price  varies  with  the  amount  of  available  phosphoric  acid,  or 
in  some  cases  with  the  amount  of  nitrogenous  matter  they  contain. 
Superphosphate  also  is  the  basis  of  most  of  the  special  manures  for  turnips, 
mangel,  potatoes,  or  cereal  crops.  In  such  cases  the  fertiliser  is  so  com- 
pounded as  to  contain  the  necessary  amounts  of  phosphatic,  potassic,  and 
nitrogenous  matter  required,  and  if  sold  at  reasonable  prices  they  may  be 
recommended.  In  most  cases  superphosphate  is  the  best  artificial 
manure  for  all  roots,  except  mangel-wurzel. 

As  to  the  amounts  which  should  be  applied  per  acre,  2 to  3 cwt.  is 
found  to  be  sufficient  in  all  southern  counties,  but  double  these  amounts 
are  used  in  the  north  of  England  and  in  Scotland.  The  difference  is  due 
to  the  lighter  crops  produced  in  the  dry  climate  of  the  South.  In  the 
North  the  turnip  crop  is  earlier  sown  and  grows  for  a longer  period,  and 
the  moister  and  cooler  climate  is  particularly  favourable  for  full  development, 
and  hence  the  crop  is  able  to  make  use  of  a heavier  dressing. 

The  acidity  of  superphosphates  is  due  to  an  excess  of  sulphuric  acid. 
It  is  true  that  in  freshly  made  superphosphate  there  may  also  be  free 
phosphoric  acid,  which  forthwith  acts  upon  any  tribasic  phosphates  left 
undissolved.  Any  injury  which  follows  the  applications  of  acid  super- 
phosphate is  due  to  want  of  alkalinity  in  the  soil,  as  is  sometimes  the 
case  in  sandy  soils  deficient  in  lime.  This  is  very  rare,  but  explains 
certain  cases  in  which  superphosphate  is  said  to  have  done  harm.  In  the 
vast  majority  of  cases  it  is  highly  beneficial. 

The  composition  of  superphosphates  vary  chiefly  in  their  richness  in 
soluble  phosphate  of  lime.  They  also  contain  a reserve  of  tribasic 
phosphate,  an  unavoidable  proportion  of  sulphate  of  lime,  and  other 
ingredients  and  impurities  such  as  might  be  expected  in  a material  pro- 
duced from  natural  sources.  For  further  information  the  reader  is  referred 
to  the  articles  on  Bone  Manures,  Coprolites,  and  Chemical  Analysis. 


Surveying  and  IVleasuring  of  Land.— Thanks  to  the 
admirable  Ordnance  Survey  Maps  published  by  Government,  neither  the 
estate  manager  nor  the  farmer  has  far  to  go  to  obtain  an  accurate  survey  of 
any  land  he  may  happen  to  have  an  interest  in.  He  has  only  to  acquire 
the  sheets  which  embrace  the  land  in  question,  and  thereon  he  will  find  a 
true  delineation  of  every  characteristic  feature  it  possesses.  Every 
enclosure,  stream,  pond,  and  ditch,  and  every  house  as  well  are  there  “ true 
to  life  ” ; and  in  one  way  or  another  the  actual  contour  or  outline  of  the 
ground  is  made  manifest.  The  maps  are  drawn  to  different  scales.  Those 
in  relation  to  the  country  proper  are  to  the  scale  of  25T34  inches. to  the 
mile  or  the  fraction  of  the  true  size  (it  is  generally  spoken  of  as  the 
2 5 -inch  scale) ; 6 inches  to  the  mile  or  the  fraction  of  xo^^-g-o  ; and  1 
inch  to  the  mile  or  the  fraction  of  -rs.^rry-  0^  l-h®  fi^st  mentioned,  which 
is  confined  to  arable  land,  is  noted  the  area  or  content  of  each  field  or  plot 
portrayed  on  the  map,  a point  of  inestimable  value  to  all  who  have  to  do 
with  country  affairs.  The  scale  is  comparatively  large,  yet  not  inconveniently 
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so,  where  individual  farms  are  concerned,  so  all  that  a farmer  has  to  do  is  to 
obtain  the  sheets  relating  to  his  holding  in  order  that  he  may  have  a thoroughly 
reliable  plan  of  the  farm  he  occupies.  The  6 -inch  map  takes  in  both  arable 
and  moor  land.  Areas  are  not  given  on  it,  however.  But  every  field  and 
building  is  as  truly  laid  down  thereon  as  on  the  larger  scale.  The  pro- 
prietor who  wishes  to  have  a true  plan  of  his  estates  has  but  to  run  a 
coloured  border  round  the  marches,  lightly  tint  the  enclosed  part,  and  mount 
the  several  sheets  in  one.  He  has  then  a most  effective  block  plan  of  his 
possessions  in  land  clearly  marked  off  from  the  surrounding  country,  and  at 
the  same  time  revealing  its  true  relationship  thereto.  The  inch  to  the  mile 
map  includes  town  and  country  alike.  Obviously,  however,  it  is  on  too  small 
a scale  to  be  of  practical  use  to  the  agriculturist.  It  is  more  in  the  interest 
of  the  tourist  or  whoever  wishes  an  accurate  map  to  a scale  of  this  size. 

Figs.  1 and  2 are  fairly  representative  cuttings  from  the  25-inch  and 
the  6-inch  maps  respectively.  The  areas  of  enclosures,  as  we  have  said,  are 
not  given  on  the  6 -inch  maps.  Contour  lines  are  given,  however.  These  are 
lines  joining  places  of  equal  altitude  or  height  above  sea-level.  The  lines  on 
the  figure  are  at  elevations  of  100  feet  above  one  another.  We  frequently 
see  marks  of  the  following  shape : 7^  cut  out  on  buildings,  parapet  walls, 
gate  pillars,  and  such  like.  These  are  known  as  bench  marks,  and  are  part 
of  the  Ordnance  Survey.  They  indicate  points  the  height  of  which  above 
sea-level  have  been  noted  and  recorded  for  the  purpose  of  making  it  practic- 
able to  compare  other  points  therewith.  The  position  of  these  bench  marks 
are  shown  on  both  the  25-inch  and  the  6-inch  maps,  and  the  figures  relating 
thereto  are  given  as  well.  Other  points  of  altitude  are  also  given  at  short 
intervals  along  certain  roads  on  both.  From  the  contour  lines,  the  bench 
marks,  and  the  recorded  altitudes  here  and  there  on  these  maps  a practised 
eye  can  form  a fairly  true  idea  of  the  “ lie  of  the  land  ” involved. 

With  the  areas  of  the  different  plots  given  on  the  large  scale  maps  there 
is  not,  as  a rule,  much  call  for  measuring  land  nowadays.  Fences  are,  how- 
ever, occasionally  being  removed  so  that  fields  may  be  enlarged.  On  the 
other  hand,  subdivision  of  large  enclosures  is  not  infrequent.  There  are 
other  reasons,  however,- that  lead  to  alterations  of  the  lines  of  the  original 
survey.  A new  railway  may  be  formed,  for  instance,  or  a road  straightened. 
There  have  already  been  two  revisals  of  the  25-inch  maps  relating  to  some 
districts,  indicating  that  the  authorities  are  clearly  alive  to  the  importance 
of  keeping  the  maps  up  to  date.  But  any  one  handy  with  dividers  and  a pencil, 
who  is  able  to  interpret  scales,  can  easily  manage  to  keep  his  own  maps  up  to 
date  himself.  A scale  in  feet  and  another  in  links  are  on  each  sheet  of  the 
various  maps,  so  one  need  never  be  at  a loss  in  this  respect.  Once  one  has 
a true  plan  of  any  plot  it  is  a simple  enough  business  to  measure  it. 

Ere  we  proceed,  however,  to  show  how  this  is  done,  it  may  be  as  well  to 
refresh  our  memories  over  the  simple  rules  of  mensuration.  It  is  nearly 
always  practicable  to  cut  up  the  figures  of  the  enclosures  into  a series  of 
triangles  or  three-sided  figures,  and  calculate  the  areas  in  that  way.  An  easy 
rule  for  calculating  the  area  of  a triangle  is  to  multiply  the  length  of  the 
base  by  the  length  of  the  perpendicular  falling  thereupon  from  the  angle 
opposite,  and  half  of  the  product  will  be  the  content ; or  what  is  the  same 
thing,  but  easier,  the  length  of  the  one  by  the  half  of  the  length  of  the 
other.  Coming  to  four-sided  figures,  seldom  do  we  drop  on  a really 
rectangular  field.  When  we  do,  simply  multiplying  the  length  by  the 
breadth  gives  us  the  area.  A square  and  a parallelogram  come  under  this 
category.  In  both  the  several  angles  are  right  angles  and  the  sides 
opposite  are  parallel  and  equal  in  length.  All  the  sides  of  the  square,  how- 
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ever,  are  equal.  A rhomb  resembles  a square  in  so  far  that  its  four  sides  are 
equal,  and  so  are  its  angles,  but  these  are  not  right  angles.  A rhomboid, 
again,  like  the  parallelogram,  has  its  opposite  sides  and  angles  equal,  but  the 
angles  are  not  right  angles.  The  areas  of  rhomb  and  rhomboid  alike  are 
calculated  by  multiplying  the  length  by  the  perpendicular  height  or 
breadth.  A trapezoid  is  a four-sided  figure  with  two  of  its  sides 
parallel.  Its  area  is  arrived  at  by  multiplying  the  mean  length  of  the 
parallel  sides  (the  average  length  of  the  two)  by  the  perpendicular  breadth 
or  distance  between  them.  A trapezium  is  a four-sided  figure  with  no 
side  parallel  with  another.  Next  to  the  triangle  it  is  the  commonest  figure 
we  have  to  deal  with  in  estimating  areas  from  plans ; in  the  measurement 
of  plots  on  the  ground  it  is  the  figure  most  commonly  used  to  base  the 
plotting  of  the  plan  upon.  It  may  in  fact  be  termed  a double  triangle. 
This  becomes  clear  if  one  turns  to  plots  Nos.  929  and  940  in  Fig.  1.  The 
area  of  a figure  of  this  form  is  calculated  by  multiplying  one  of  the  diagonals 
of  the  figure  (preferably  the  longer  one)  by  the  half  of  the  sum  of  the 
perpendiculars  therefrom  to  the  angle  at  each  side.  The  diagonal,  it  will  be 
seen,  is  the  base  mutual  to  the  two  triangles  it  divides  the  trapezium  into. 
Figures  of  more  than  four  sides  are  polygonal  and  have  rules  of  their  own 
for  calculation  of  their  areas.  They  can  all  be  reduced  to  trapeziums  and 
angles,  however,  and  be  calculated  out  accordingly. 

Applying  these  facts  to  practice,  if  we  turn  to  plot  or  enclosure  No.  929 
on  Fig.  I,  we  can  see  at  a glance  that  it  is  a well-defined  trapezium  with 
straight  sides.  We  have  dotted  on  it  the  line  a c as  the  diagonal  suited 
for  the  calculation  of  its  area.  From  the  scale  this  line  measures  1430 
links — 14  chains  30  links.  The  lines  perpendicular  or  at  right  angles  to 
this  from  h and  d,  the  angles  at  either  side,  we  have  also  dotted — the  line 
from  h measures  670  links ; that  from  d 500.  With  these  figures 
available  it  is  simple  enough  to  arrive  at  the  content  of  the  field.  We 
have  only  to  multiply  the  diagonal  either  by  the  sum  of  the  two  perpendi- 
culars and  half  the  result ; or  multiply  it  by  half  the  sum  of  these.  The 
latter  is  the  easier  course,  therefore  1430  x (670 + 500-^-2)  = 836550  square 
links.  There  are  100,000  square  links  in  an  acre,  consequently  the 
answer  is  8 acres  36550  square  links.  It  is  usual,  however,  to  treat  the 
figures  beneath  the  power  of  acres  as  decimal  parts  of  an  acre.  Thus  the 
answer  reads  8 ’36 550  acres.  But  on  the  Ordnance  Survey  Maps  the 
decimals  are  only  carried  to  three  places.  This  brings  our  answer  to 
8'366  acres,  a fairly  close  approximation  to  the  official  figures. 

The  business  is  not  so  easy  in  the  instance  of  fields  the  sides  of  which 
are  not  straight ; and  fences  are  far  oftener  crooked  than  straight.  In  a 
case  of  this  sort  we  have  to  draw  straight  lines  equivalent  to  the  crooked 
ones,  and  do  as  before.  Plot  No.  940  is  an  example  of  how  this  is  done. 
By  means  of  give  and  take  lines  we  have  constructed  a new  figure  ahcd 
equivalent  to  the  existing  one,  and  done  with  it  as  with  plot  929.  The  scale 
gives  us  the  length  of  the  diagonal  of  900  links — 9 chains  exactly,  and 
the  perpendiculars  365  and  350  links  respectively.  Now  900  x (365  + 350 
+ 2)  = 3’218  acres,  a close  enough  result  to  stand  as  correct. 

To  exemplify  how  one  may  cut  off  a certain  quantity  of  ground  from 
an  enclosure,  we  may  deal  with  the  south-west  side  of  plot  No.  936. 
Measuring  this  it  turns  out  to  be  845  links.  Suppose,  therefore,  we  wished 
to  cut  off  say  half  an  acre  from  the  field  parallel  to  that  side.  We  men- 
tioned above  that  there  are  100,000  square  links  in  an  acre.  In  half  an  acre 
there  must  accordingly  be  50,000.  If,  now,  we  divide  the  number  of  square 
links  by  the  length  of  the  side  h c,  also  in  links  (a  measurement  we  already 


Parsons. 


Sussex  Bull. 


Parsons, 

Sussex  Cow. 


SUSSEX  CATTLE 


519 


have),  we  get  as  our  result  the  perpendicular  distance  from  he,  which 
must  divide  the  other  line  from  it  in  order  to  embrace  half  an  acre  or 
50,000  square  links  of  ground.  Thus  50,000-!- 845  = 59171  links.  We 
may  put  it  in  round  figures,  however,  because  in  actual  work  it  is  not  very 
practicable  to  deal  with  parts  of  a link.  Besides,  it  can  be  seen  from  the 
figure  that  the  part  of  the  plot  we  are  dealing  with  is  a trapezoid — only 
two  of  its  sides  are  parallel.  To  estimate  its  area,  therefore,  we  have  to 
multiply  the  average  length  of  the  parallel  sides  by  the  perpendicular 
distance  between  them — 850 -1- 845 2 x 59002-5,  as  near  a result  as  one 
need  expect.  On  the  same  lines  would  one  set  about  laying  off  plots  for 
experimental  purposes,  or  plots  for  a ploughing  match  say.  So  long  as  he 
knew  the  area  required  and  the  length  of  one  side,  he  would  fix  the  other 
factor  as  above.  Half  an  acre  is  a usual  allowance  to  each  competitor  at 
a gathering  of  this  kind ; and  15  feet  is  a pretty  general  breadth  of  ridge 
for  ploughing  purposes.  There  are  2420  square  yards  in  an  acre,  and  the 
ridge  is  5 yards  lineal  across,  therefore  2420  5 = 484  yards  lineal,  or  the 

length  of  ridge  of  the  breadth  quoted  that  goes  to  make  up  half  an  acre  of 
ground.  In  similar  manner  did  we  wish  to  know  what  length  of  drilling 
to  the  acre  there  is  of  turnips  or  potatoes,  put  in  at,  say,  27  inches  apart, 
we  would  divide  4840  (the  number  of  square  yards  in  an  acre)  by  f (the 
breadth  of  the  drill  in  yards  lineal),  and  the  result  would  be  the  desired 
finding  : — 4840  -r  f = 6453  J yards  lineal. 

Land,  we  might  have  said  to  begin  with,  is  measured  with  the  Imperial 
chain  of  22  yards  or  66  feet  divided  into  a hundred  links,  each  of  them 
7'92  inches  in  length.  It  may  have  been  gathered  from  the  foregoing  how 
much  easier  it  is  to  deal  with  links  than  with  feet  and  yards.  There  are 
no  tables  to  deal  with  when  the  chain  is  in  question.  Town  plots,  however, 
as  being  more  valuable,  come  under  the  tape  line,  so  that  every  inch  may 
be  accounted  for.  There  square  feet,  square  yards,  poles  and  roods,  are  the 
terms  in  use.  It  is  easy  of  course  to  reduce  fractions  of  an  acre,  such  as 
we  have  been  referring  to,  to  their  equivalence  in  the  last-named  terms. 
Thus  -218  multiplied  by  4 gives  us  its  equivalence  in  roods;  further,  the 
fraction  remaining  multiplied  by  40  that  in  poles,  and  so  on  down  the 
scale — -218x4  = -872  of  a rood;  -872x40  = 34-880  poles;  -880x30^  = 
26-620  yards;  -620x9  = 5-580  feet.  We  may  add  that  ground  is  all 
measured  as  being  on  one  plane.  There  is  no  measuring  up  hill  and  down 
dale.  The  surface  of  every  plot  being  measured  must  be  dealt  with  as  on 
one  level.  It  must  be  measured  on  the  ground  in  the  same  manner  as  we 
measure  it  on  the  plan.  And  as  we  mentioned  under  head  of  Fences, 
the  measurements  of  respective  plots  are  to  the  centres  of  the  fences  which 
bound  them.  There  are  signs,  it  will  be  noticed,  on  the  2 5 -inch  map 
indicating  which  fields  get  a share  of  the  area  of  the  burns  or  ditches  to 
their  credit ; and  how  odd  pieces  are  grouped. 


Sussex  Cattle. — This  breed,  so  far  as  the  evidence  available 
shows,  is  one  of  those  that  may  be  termed  the  indigenous  breeds  of  that 
section  of  the  country  in  which  they  are  generally  found.  Perhaps  the 
greatest  living  authority,  and  certainly  one  of  the  oldest  breeders  and 
exhibitors,  Mr.  A.  Heasman,  of  Court  Wick,  Littlehampton,  Sussex,  writing 
for  Coleman’s  Cattle,  Sheep,  and  Pigs  of  G-reat  Britain,  states  that  the 
origin  of  the  breed  dates  back  to  the  earliest  times.  The  marshes  round 
Pevensey  and  the  district  surrounding  those  marshes  have  always  been 
considered  the  principal  home  of  the  breed. 
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There  is  no  evidence  to  show  that  the  red  Sussex  is  a descendant  of  the 
red  Devon,  but  the  probability  is  that  both  originated  from  the  same 
source,  and  the  increased  weight,  size,  and  substance  also  of  the  Sussex 
probably  followed  in  course  of  time  owing  to  the  difference  of  the  soil,  etc., 
upon  which  they  gained  their  livelihood.  Further,  there  is  abundant 
evidence  to  show  that  right  down  to  recent  times,  say  within  the  past 
twenty  years,  the  breed  has  been  used  for  draught  purposes,  and  there 
is  no  doubt  that  in  the  earlier  part  of  the  last  century  and  the  latter 
part  of  the  previous  century  the  breed  was  to  a large  extent  bred  for 
draught  purposes.  This  fully  accounts  for  their  greater  weight  of  bone 
and  size,  and  also  for  the  somewhat  ungainly  appearance  that  the  older 
people  amongst  our  breeders  remember  in  connection  with  the  breed,  for  tlie 
object  the  older  breeders  had  was  to  breed  an  animal  not  so  much  for  its 
symmetrical  appearance  as  for  its  general  utility. 

Concurrently  with  the  improvement  in  agricultural  matters,  coupled 
with  the  better  roads  and  the  general  introduction  of  the  horse  for 
agricultural  purposes,  the  use  of  the  breed  for  draught  purposes  became 
less  and  less,  with  the  result  that  during  the  past  thirty  or  perhaps  forty 
years  no  breed  has  been  more  vastly  improved  in  respect  to  its  beef  pro- 
duction, its  general  conformation  and  symmetry,  than  has  the  Sussex. 
The  principal  points  for  which  the  breeders  in  former  days  bred  having 
ceased  to  be  of  paramount  importance,  their  successors,  the  present-day 
breeders,  or  their  immediate  predecessors,  turned  their  attention  to  bringing 
the  breed  into  utility  for  other  purposes.  How  great  has  been  their  success 
a reference  to  the  table  given  later  on  will  disclose. 

Before  leaving  the  history  of  the  breed,  one  cannot  quote  a stronger 
or  better  testimonial  in  its  favour  than  its  great  hardiness  and  soundness 
of  constitution.  These,  of  course,  were  most  important  characteristics  with 
the  breed  when  it  was  used  for  draught  purposes,  and  they  were,  and  indeed 
are,  most  valuable  for  the  breeders  of  the  present  day.  Xo  matter  the 
breed  or  the  kind  of  live  stock  it  may  be,  any  that  lacks  hardiness  and 
soundness  of  constitution,  coupled  with  the  aptitude  to  withstand  inclement 
weather,  is  of  but  little  value  as  ordinary  commercial  stock. 

Xo  breed  can  claim  superiority  over  the  Sussex  in  this  respect,  no  breed 
thrives  better  or  develops  better  under  natural  conditions  than  do  pure- 
bred Sussex  cattle.  This  great  and  valuable  feature  would  make  them, 
were  their  merits  better  known,  one  of  the  most  popular  breeds  the  export 
buyer  could  obtain. 

The  purity  of  the  breed  is  beyond  question.  An  inspection  of  the 
leading  herds  of  the  present  day,  and  an  inspection,  if  one  may  say  so,  of 
those  many  herds  that  the  writer  has  seen  during  a long  series  of  years, 
tends  to  prove  how  true  to  type,  colour,  and  character  these  animals  breed. 
The  prepotency  of  the  breed  is  also  proved  by  the  fact  that  mated  with  any 
other  breed,  it  is  more  than  probable  that  the  offspring  will  retain  the  larger 
share  of  the  Sussex  character. 

Wherein  lie  the  chief  characteristics  of  this  breed  ? This  is  an  all- 
important  question  for  those  who  will  read  this  brief  reference,  and  also 
to  all  those  who  are  interested  in  the  live  stock  industry.  It  lies  in  this 
fact,  i.e.  its  aptitude  to  develop  rapidly,  to  lay  on  flesh  in  the  more  valuable 
parts  of  the  carcass,  and  its  ability  to  thrive  and  do  well  under  the  most 
adverse  circumstances.  One  has  not  to  hand  a great  mass  of  evidence  as 
to  the  latter  point,  save  in  this  fact,  that  in  the  district  wherein  the  breed 
is  best  known  a higher  price  is  always  obtainable  for  store  beasts  of  the 
Sussex  breed  than  for  any  other.  Further,  when  finished  and  ready  for 
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the  butcher,  the  local  butchers  who  are  conversant  with  its  qualities  will 
alvv^ays  pay  a higher  price  per  stone  for  this  than  for  any  other  breed. 

These  facts  show  that  commercially  the  Sussex  bullock  is  one  that  gives  good 
satisfaction,  for  were  it  not  so  the  preference  mentioned  above  would  not  exist. 

Xow  with  regard  to  what  it  can  do  under  the  most  favourable  circum- 
stances; the  evidence  for  this  is  particularly  strong.  Those  who  attend 
fat  stock  shows  at  which  the  breed  is  exhibited  need  not  be  reminded 
of  its  great  excellence  as  a fat  Christmas  bullock,  nor  need  they  be 
reminded  of  the  particularly  high  value  and  quality  of  its  flesh ; but  to 
those  who  have  not  had  this  opportunity  it  may  be  said  that  in  both  it 
ranks  as  high  as  any  other  breed.  To  show  how  rapidly  it  will  develop 
and  lay  on  flesh  when  reared  under  the  most  favourable  circumstances,  the 
writer  has,  from  his  Smithfield  record,  extracted  the  following  facts  which 
give  the  average  daily  gains  of  the  whole  of  the  exhibits  at  Smithfield  for 
the  past  ten  years.  This  table,  which  has  been  specially  compiled,  will 
give  indisputable  evidence  of  its  superiority  for  the  production  of  meat, 
showing  that  its  position  in  this  respect  is  pretty  well  equal,  if  not  in  excess 
of  any  other  breed. 

Sussex. 


Steers  not  exceeding  two  years  of  age. 


Year  of 
Exhibition. 

Number  of 
Entries  Present. 

Average  Daily 
Gain  in  Live 
Weight  of 
Whole  Class. 

Individual  1 
Highest. 

Daily  Gains. 
Lowest. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

1898  .... 

8 

2 

1”47 

2 

3-12 

1 

15*24 

1899  .... 

6 

2 

1-48 

2 

2-64 

1 

15-37 

1900  . 

4 

2 

0*66 

2 

2-55 

1 

14-13 

1901  .... 

8 

1 

15-95 

2 

2-38 

1 

12-47 

1902  .... 

13 

2 

1-72 

2 

8-34 

1 

14-51 

1903  .... 

9 

2 

0-00 

2 

7-01 

1 

12-94 

1904  .... 

8 

2 

2-43 

2 

5-54 

1 

14-00 

1905  .... 

10 

2 

2-05 

2 

6-06 

1 

13-25 

1906  .... 

10 

2 

1-65 

2 

3-77 

1 

13-07 

1907  .... 

8 

2 

2-17 

2 

4-40 

1 

15-18 

Average  for  ten  years 

84 

2 

1-74 

2 

8-34 

1 

12-47 

Steers  above  two  and  not  exceeding  three  years  of  age. 


Year  of 
Exhibition. 

Number  of 
Entries  Present. 

Average  Daily 
Gain  in  Live 
Weight  of 
Whole  Class. 

Individual  1 
Highest. 

Daily  Gains. 
Lowest. 

lb. 

oz. 

lb. 

oz. 

lb. 

oz. 

1898  . 

11 

1 

12-64 

2 

0-39 

1 

8-32 

1899  .... 

8 

1 

12-07 

2 

0-89 

1 

8-54 

1900  . 

6 

1 

11-61 

2 

0-10 

1 

10-06 

1901  .... 

10 

1 

12-46 

1 

14-50 

1 

10-78 

1902  .... 

6 

1 

11-98 

1 

15-49 

1 

9-64 

1903  . 

8 

1 

11-65 

1 

15-84 

1 

6-60 

1904  . 

7 

1 

13-05 

2 

2-28 

1 

8-90 

1905  . 

10 

1 

12-16 

1 

14-48 

1 

7-84 

1906  .... 

7 

1 

13*24 

2 

2-25 

1 

10-12 

1907  .... 

8 

1 

12-93 

1 

15-22 

1 

10-63 

Average  for  ten  years 

81 

1 

12-40 

2 

2-28 

1 

6-60 
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Heifers  not  exceeding  three  years  of  age. 


Year  of 

Number  of 

Average  Daily 
Gani  in  Live 

Individual  Daily  Gains. 

Exhibition. 

Entries  Present. 

Weight  of 
Whole  Class. 

Highest. 

Lowest. 

1898  .... 

4 

lb. 

1 

oz. 

13-26 

lb. 

1 

oz. 

15-15 

lb. 

1 

oz. 

7-08 

1899  .... 

6 

1 

10-98 

2 

2-02 

1 

2-71 

1900  .... 

6 

1 

11-70 

1 

14-62 

1 

9-54 

1901  . . . - 

9 

1 

11-07 

1 

13-61 

1 

9-17 

1902  .... 

10 

1 

9-46 

1 

12-98 

1 

7-14 

1903  .... 

5 

1 

12-10 

1 

15-28 

1 

8-83 

1904  .... 

5 

1 

9-14 

1 

10-07 

1 

7-61 

1905  .... 

3 

1 

10-97 

1 

11-85 

1 

9-68 

1906  .... 

6 

1 

8-87 

1 

11-06 

1 

7-32 

1907  .... 

5 

1 

9-47 

1 

12-14 

1 

7-17 

Average  for  teii  years 

59 

1 

10-35 

2 

2-02 

1 

7-08 

It  has  been  urged  that  the  breed  is  not  a milk-producing  breed.  This, 
to  a large  extent,  is  correct,  and  the  reason  for  it  dates  away  back  to  the 
time  when  the  breed  was  being  bred  with  the  main  object  of  producing 
draught  oxen.  Since  that  object  ceased  to  be  the  principal  one,  a notable 
improvement  has  been  effected  in  the  development  of  its  milking  capacity, 
and  there  are  at  present  clear  indications  that  the  breeders  are  giving  more 
attention  to  this  important  point ; but  it  is  as  a beef-producing  animal  that 
the  largest  merit  of  the  breed  consists. 

The  Sussex  Cattle  Society  has  been  formed  about  seventeen  years,  and 
its  membership  now  numbers  about  125.  The  Herd-Book  dates  back  from 
1855,  and  it  was  compiled  by  Mr.  A.  Heasman  for  many  years,  and  as 
a whole  contains  the  pedigrees  of  the  leading  animals  from  the  date 
mentioned. 

Unfortunately  for  the  best  interests  of  the  breed,  those  who  have  been 
interested  in  it  have  been  unable  to  secure  for  it  the  same  success  as  many 
other  breeds  have  obtained.  It  is  no  part  of  a reference  of  this  description 
to  point  out  the  reason,  but  one  cannot  omit  to  mention  that  to  a large 
extent  the  present  position  of  the  breed  has  been  brought  about  by  the 
apathetic  manner  in  which  those  who  have  been,  and  are  thoroughly 
convinced  of  its  merits,  look  after  its  interests.  Eor  instance,  if  one  refers 
to  the  showyard  career  of  the  breed,  there  has  been,  unfortunately,  a great 
lack  of  energy  shown  in  this  respect.  The  breed,  as  indicated  above,  is 
unquestionably  one  of  excellent  merit,  and  the  reason  that  these  merits 
have  failed  to  secure  their  due  appreciation  is  no  doubt  to  a large  extent 
owing  to  the  causes  mentioned  above. 

The  general  method  of  breeders  is  to  allow  the  cow  to  raise  its  own  calf, 
grazing  with  it ; and  although  this  may  appear  somewhat  expensive,  those 
who  have  experience  are  satisfied  with  the  result  they  have  obtained. 

Mr.  Heasman  states  that  the  most  successful  way  of  breeding  these 
cattle  is  to  let  the  cows  calf  down  in  October  and  November,  each  taking 
charge  of  her  own  calf  during  the  winter,  and  let  it  be  weaned  in  the  spring, 
and  then  put  a second  calf  to  the  cow.  By  this  means  each  cow  brings  up 
two  calves  a year,  and  amply  repays  the  cost  of  its  keep. 

The  export  demand  for  these  cattle  has  not  been  a large  one,  but  they 
have  been  exported  successfully  to  North  America  and  have  taken  honours 
in  the  showyards  in  that  country,  and  the  value  of  the  breed  has  been 
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recognised  and  appreciated  in  that  country  also.  There  are  records  which 
show  that  where  the  breed  has  gone  in  other  countries,  satisfactory  results 
have  been  secured.  Quite  recently  importations  have  been  made  into 
South  Africa,  where,  after  a trial  has  been  given,  satisfactory  results  have 
followed  and  repeat  orders  have  been  received. 

The  principal  herds  of  the  breed  at  the  present  time  are  situated  in 
Kent,  Sussex,  and  Surrey,  and  amongst  the  leading  breeders  of  the  present 
day  we  may  mention  the  Earl  of  Derby,  the  Earl  Winterton,  the  Hon.  E.  P. 
Nevill,  Messrs.  C.  J.  Lucas,  W.  Gf.  Eladgate,  E.  E.  Braby,  Aungier,  Gerald 
Ward,  etc.  etc. 


Swedes. — See  Turnip  Crops. 


Swine.— Pigs. 


Swine  Erysipelas. — From  the  report  of  the  chief  veterinary 
officer  of  the  Board  of  Agriculture  for  1907  it  may  be  learnt  that  1205 
deaths  of  pigs  from  swine  eyrsipelas  were  reported.  These  had  evidently 
been  dealt  with  by  error  in  diagnosis,  being  regarded  as  of  swine  fever,  from 
which  this  disease  is  totally  distinct  and  is  not  included  in  the  schedule 
of  the  Contagious  Diseases  (Animals)  Act.  The  figures,  however,  indicate 
a considerable  prevalence  in  this  country,  and  it  is  necessary  to  realise 
that  there  is  at  least  one  other  contagious  disease  of  swine  beside  swine 
fever  for  which  it  may  be  mistaken. 

Swine  erysipelas  is  common  in  swine  on  the  European  continent.  In 
France  it  is  known  as  Bouget  or  Mai  Rouge,  in  Germany  as  Sehweine-rothlauf. 
It  attacks  principally  pigs  from  three  to  twelve  months  old,  occasionally 
older  animals,  very  rarely  sucking  pigs.  The  finer  breeds  appear  more 
susceptible  than  the  coarser.  The  symptoms  appear  rather  suddenly  three 
or  four  days  after  infection,  and  are  usually  acute,  the  disease  generally 
going  through  its  course  in  from  twenty-four  hours  to  three  days.  Tlie 
subject  is  extremely  dull,  depressed,  and  weak,  and  its  temperature  high ; 
sometimes  there  are  convulsive  movements,  and  frequently  the  hind  parts 
become  paralysed.  The  red  colour  of  the  skin,  though  not  invariably 
present,  is  the  most  striking  feature,  it  may  be  general  or  in  blotches, 
especially  under  the  belly,  of  a bright  or  bluish  tint.  This  has  possibly 
given  rise  to  the  names  Eed  and  Blue  Soldier. 

The  effects  of  the  disease  vary  considerably.  It  has  been  estimated 
that  in  England  the  rate  of  mortality  is  about  65  per  cent,  of  the  attacked, 
but  in  our  experience  it  has  not  been  so  high.  A large  proportion  of 
animals  which  recover  from  the  acute  illness,  have  inside  the  heart  peculiar 
growths,  from  which  death  may  occur  at  any  time.  These  growths,  en- 
largement of  the  spleen,  acute  inflammation  of  the  mucous  membrane  of 
the  stomach,  intestines,  and  some  of  the  solid  organs  of  the  body,  are  the 
principal  features  of  the  disease  observable  post-mortem. 

The  virus  is  an  extremely  small  bacillus,  which  appears  to  live  in  the 
soil,  etc.,  apart  from  pigs,  for  a very  long  time,  so  that  outbreaks  are  liable 
to  recur  where  it  once  exists.  Experimentally  the  disease  is  not  readily 
communicated  from  affected  to  healthy  pigs,  though  it  is  probable  that  it  is 
naturally  contracted  by  ingestion.  Prevention  of  this  malady  depends  to 
some  extent  on  isolation  of  the  affected,  proper  disposal  of  carcasses,  and 
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disinfection ; but  such  measures  often  fail  to  prevent  recurrences,  and  the 
ideal  method  would  be  to  protectively  inoculate  pigs  before  introducing 
them  into  dangerous  situations.  Such  a plan  is  adopted  on  the  Continent, 
and  has  been  tried  here,  but  at  present  must  be  regarded  as  in  the  experi- 
mental stage. 


Swine  Fever. — Up  to  a comparatively  recent  period  no  careful 
or  enlightened  attention  had  been  bestowed  on  disease  in  pigs,  for  which 
the  usual  remedy  was  the  butcher’s  knife,  and  up  to  fifty  years  ago  little 
was  known  or  recorded  concerning  porcine  maladies.  Somewhat  later, 
however,  it  became  evident  that  swine  in  Great  Britain  were  the  subjects 
of  contagious  disease  or  diseases  to  cover  which  the  name  “ Swine  Plague” 
or  “ Swine  Fever”  was  generally  adopted. 

Early  in  the  sixties  of  last  century  there  was  a disease  prevalent 
amongst  swine  in  the  neighbourhood  of  Bristol,  where  it  was  known  as  the 
“ Purples,”  “ Blue  Disease,”  “ Bed  Soldier,”  etc.  It  is  not  possible  at  this 
distance  of  time  with  the  scant  information  at  our  disposal  to  determine 
if  this  disease  was  that  now  so  familiarly  known  as  swine  fever,  or  that 
then  so  generally  recognised  in  France  as  Bouget  and  in  Germany  as 
Schweine-rothlauf. 

In  1865,  however.  Dr.  Budd  of  Bristol  described  a disease  of  pigs  in 
that  district,  which  from  its  likeness  to  typhoid  fever  of  man  he  named 
pig  typhoid.  His  description  leaves  little  room  for  doubting  that  at  this 
date  the  disease,  which  we  now  call  swine  fever,  existed  there.  It  is 
improbable  that  any  such  fatal  contagious  malady  as  swine  fever  could 
have  existed  long  without  having  attracted  professional  and  public  notice, 
therefore  it  is  believed  that  the  disease  was  introduced  into  this  country 
about  the  year  1860.  Prior  to  that  date  as  hog  cholera  it  was  known  to 
exist  in  North  America,  and  in  that  year  to  have  assumed  a very  serious 
character.  There  consequently  appears  to  be  good  grounds  for  assuming 
that  swine  fever  is  an  imported  disease. 

It  is  now  known  that  pigs  may  be  the  subjects  of  at  least  three 
different  contagious  fatal  maladies  of  a febrile  nature.  Two  of  these  are 
certainly  met  with  in  this  country  at  the  present  time.  At  first  regarded 
as  the  same  disease,  these  are  now  distinctly  separated,  and  known 
respectively  as  “ swine  fever  ” and  “ swine  erysipelas.”  Swine  fever  is 
identical  with  the  “ hog  cholera  ” or  ‘‘  hog  fever  ” of  America,  and  the 
disease  known  in  Norway,  Denmark,  and  elsewhere  as  “ English  ” or 
“ American  ” “ swine  disease.”  The  third  malady,  which  principally  affects 
the  lungs,  is  termed  in  Germany,  where  it  is  common,  hichweine- 
seuche,  and  to  this  affection  the  terms  swine  plague  and  contagious 
pneumonia  of  swine  have  been  applied.  This  last  disease,  if  at  all  existent 
in  this  country,  is  not  common  here.  It  is  well  to  realise  the  fact  that 
only  the  one  disease,  “ swine  fever,”  is  now  dealt  with  under  that  name  by 
the  Contagious  Diseases  (Animals)  Act.  The  wide  distribution  and  serious 
effects  of  this  disease  are  matters  of  common  knowledge.  Since  operations 
for  its  suppression  or  eradication  were  first  adopted  in  1879,  101,305 
outbreaks  have  been  recorded,  and  736,186  pigs  are  returned  as  having 
been  attacked  and  slaughtered  as  diseased  or  having  been  exposed  to 
infection.  In  1896  swine  fever  existed  in  77  counties,  in  which  there  were 
5166  outbreaks,  and  79,586  swine  were  slaughtered  as  diseased  or  as 
having  been  exposed  to  infection.  The  monetary  loss  to  the  country 
must  be  reckoned  by  millions  of  pounds,  while  the  unrest,  incon- 
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venience,  and  disorganisation  of  business  in  this  special  line  are 
incalculable. 

Swine  fever  is  essentially  a pig  disease  and  affects  no  other  farm  animal. 
It  may  attack  pigs  of  any  age  or  &eed ; the  very  young  are  very  susceptible 
to  the  disease  and  its  ill  effects.  It  is  not  an  absolutely  fatal  disease ; a 
considerable  proportion  of  pigs  attacked  recover  the  signs  of  good  health, 
while  some  live  on,  but  do  not  thrive.  It  is  highly  contagious,  and  the 
virus  is  regarded  as  too  small  to  be  seen  by  the  most  powerful  microscope 
at  present  available.  The  virus  is  believed  to  vary  in  strength  under 
varying  circumstances,  and  this  is  held  to  account  for  greater  fatalities  in 
some  outbreaks  than  in  others.  It  also  appears  that  the  susceptibility  of 
pigs  is  not  always  of  the  same  degree.  In  any  outbreak,  all  animals 
exposed  to  contagion  are  not  necessarily  attacked.  Although  difficult  to 
prove,  it  is  generally  held  that  a pig  can  be  attacked  but  once  in  a lifetime. 
The  disease  can  be  induced  by  inoculation  with  the  blood  or  discharges  of  a 
pig  suffering  from  the  disease,  by  eating  the  virus  which  is  contained  in 
almost  all  the  discharges,  especially  the  faeces  of  the  affected  animal,  and 
according  to  some  observers  by  breathing  in  the  air  expired  by  diseased 
swine.  Probably  the  common  mode  of  infection  is  by  taking  in  by  the 
mouth  the  virus  passed  with  the  faeces  of  affected  pigs. 

The  period  which  elapses  between  taking  in  the  virus  and  manifestation 
of  the  diseases  varies  inter  alia  with  the  amount  of  the  virus,  its  virulence, 
and  the  susceptibility  of  the  animal.  If  blood  from  an  affected  pig  is 
inoculated  into  a healthy  one,  symptoms  are  usually  shown  in  about  live 
days.  If  larger  quantities  of  the  virus  be  taken  with  food  or  drink  by  way 
of  the  mouth  by  young  pigs,  this  incubation  period  may  be  even  shorter. 
A large  dose  of  strong  virus  given  to  young  pigs  may  induce  severe  illness 
in  twenty-four  and  death  in  forty-eight  hours.  Under  converse  conditions 
only  slight  or  no  indisposition  may  be  observed.  In  naturally  con- 
tracted cases  the  period  is  regarded  as  a little  longer,  about  seven  to  ten 
days  being  taken  as  usual.  It  is  not  possible  to  exactly  measure  this,  as 
one  cannot  determine  exactly  the  moment  when  an  animal  may  have 
taken  in  the  virus.  Generally  speaking,  the  larger  the  dose  of  the 
virus  and  the  greater  susceptibility  of  the  pig  the  shorter  will  be  the 
period  before  the  appearance  of  symptoms.  The  virus  is  known  to  live 
apart  from  the  pig  for  some  time,  though  the  period  has  not  been  defined. 

Symptoms. — In  very  acute  cases  young  pigs  may  be  found  in  a state  of 
collapse  or  dead  without  warning.  In  the  so-called  typical  case  there  may 
be  dulness,  depression,  drooping  ears  and  tail,  disposition  to  hide  under 
straw,  resentment  on  being  moved,  stiffness  of  the  limbs,  thirst, 
capricious  appetite,  constipation  in  the  earlier,  fetid  diarrhoea  in  the  later 
stages,  redness  of  the  skin,  more  marked  behind  the  ears  and  under  the 
abdomen,  discharge  from  the  eyes,  snuffling,  cough,  disturbed  breathing, 
and  rise  in  temperature.  In  the  mildest  cases  there  may  be  little 
abnormal  appreciable,  though  often  unthriftiness  exists  for  some  time. 
It  is  now  generally  agreed  that  the  symptoms  yielded  during  life  are  not 
sufficiently  distinctive  to  admit  of  a positive  opinion  as  to  the  existence  or 
non-existence  of  swine  fever  in  individual  cases.  When,  however,  a number 
of  pigs  are  affected  and  become  attacked  successively,  there  may  be  little 
hesitation  in  the  mind  of  the  expert.  It  is  highly  important  that  the  pig- 
owner  should  have  some  knowledge  of  the  circumstances  which  should 
cause  him  to  suspect  the  existence  of  the  disease,  in  order  that  he  may  be 
in  a position  to  comply  with  the  order  which  enforces  immediate  notification. 
The  symptoms  of  swine  fever  during  life  are  often  so  indistinctive  that  the 
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pig-owner  can  only  be  quite  safe  by  notifying  as  suspicious  any  illness  of 
pigs  which  he  cannot  account  for  on  other  grounds.  The  existence  or 
absence  of  the  disease  is  settled  by  post-mortem  examination,  and  even 
this  is  not  so  simple  a matter  as  is  sometimes  thought,  inoculation  being  some- 
times necessary  for  formation  of  a decided  opinion.  The  virus  of  swine 
fever  principally  affects  the  digestive  tract,  and  the  changes  in  the  intestines 
give  the  most  reliable  information.  In  the  case  which  is  often  regarded 
typical,  certain  circumscribed  “ ulcers  ” are  noticeable  in  the  large  bowel,  but 
even  these  are  not  constant.  Sometimes  the  stomach  and  large  areas  of 
the  membrane  of  the  bowel  are  intensely  inflamed.  In  other  cases  there 
may  be  marked  disease  of  the  lungs  and  other  parts. 

During  the  attack  the  affected  pig  is  almost  constantly  discharging, 
especially  with  the  fseces,  the  virus  of  the  disease.  There  is  every  reason 
for  believing  that  many  pigs,  which  have  apparently  recovered,  continue 
to  do  so  for  indefinite  periods.  Eecent  investigations  on  the  somewhat 
analogous  disease  of  human  typhoid  fever  indicate  that  persons,  who  have 
apparently  completely  recovered,  continue  for  years  to  carry  and  expel 
typhoid  fever  germs,  and  so  spread  the  disease.  It  is  then  certain  that 
apparently  but  not  really  recovered  pigs  discharge  swine  fever  virus  and 
scatter  it  wherever  they  may  go.  The  results  of  the  investigations  as  to 
typhoid  fever  suggest  very  forcibly  that  pigs  which  have  had  the  disease 
in  a mild  form  and  which  have  escaped  notice  may  be  carriers  of  the  virus, 
and  aid  in  setting  up  new  centres  of  the  disease.  While  the  affected,  the 
partially  and  completely  recovered  pig,  must  be  regarded  with  the  highest 
importance  as  distributors  of  disease  germs,  it  must  not  be  forgotten  that  a 
diseased  animal  is  continually  discharging  virus,  and  anything  which  can 
possibly  be  contaminated  by  discharges  may  be  a means  of  communication. 
There  is  no  conceivable  substance,  liquid  or  solid,  excepting  such  as  would  of 
themselves  destroy  the  virus,  which  may  not  be  the  medium  of  conveyance. 
Dealers,  attendants,  rats  and  other  carnivorous  animals  (possibly  flies),  which 
may  convey  the  flesh  or  discharges  of  affected  swine,  animals  of  any  species 
which  pass  through  places  in  which  the  disease  exists,  trucks,  carts,  and  other 
matters,  may  be  the  means  of  setting  up  new  centres  of  the  disease ; markets, 
lairs,  saleyards,  styes,  etc.,  may  become  contaminated.  In  pursuing 
measures  for  the  suppression  of  the  disease  these  matters  must  be  provided 
for,  but  the  main  factor  in  the  spread  of  swine  fever  is  the  pig  apparently 
healthy,  or  at  least  apparently  free  from  the  disease. 

The  relation  of  the  pig-owner  to  an  outbreak  of  swine  fever  on  his 
premises  is  made  clear  by  the  orders  now  in  force.  As  directed  by  the 
latest  (Swine  Fever  Order  of  1908),  “ Every  person  having  in  his  possession 
or  under  his  charge  a diseased  or  suspected  pig  shall  with  all  practical 
speed  give  notice  of  the  fact  to  a constable  of  the  police  force  for  the  police 
area  wherein  the  pig  is.”  This  order  lays  down  rules  for  infected  places, 
movement  restrictions,  disposal  of  carcasses,  digging  up  carcasses, 
cleansing  and  disinfecting,  entry  of  swine  into  markets,  sales,  etc., 
regulations  of  Local  Authorities  as  to  keeping  registers  by  owners  of 
boars,  and  by  pig-dealers,  etc.  etc. 

The  Swine  Fever  (Eegulation  of  Movement)  Order  of  1908  makes 
material  alterations  in  the  law,  and  is  directed  to  increasing  the  facilities 
for  marketing  and  slaughtering  of  fat  swine ; modification  of  the  restrictions 
on  movements  connected  with  the  movement  of  swine  for  breeding; 
simplification  of  procedure,  particularly  as  regards  movement  between 
scheduled  areas  and  infected  areas.  Having  given  notice  to  the  constable,  it 
only  remains  for  the  pig-owner  or  person  in  charge  of  the  diseased  or 
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suspected  animal  to  comply  with  instructions  as  set  forth  in  the  orders. 
When  pigs  are  compulsorily  slaughtered  by  the  Board,  one-half  value  is 
allowed  for  those  found  affected  with  the  disease,  and  full  value  for  those  found 
free  from  it.  The  agriculturist  has,  however,  a broader  interest  in  the  subject 
than  his  immediate  personal  relation  to  an  outbreak  of  the  disease. 
Its  existence  in  this  country,  and  the  harassing  restrictions  and  in- 
convenience and  loss  associated  with  them,  are  a menace  to  what  should  be 
a profitable  branch  of  the  industry,  and  to  the  carrying  on  of  farm  operations 
to  the  best  advantage.  The  suppression  and  eradication  of  swine  fever 
cannot  be  effected  without  his  co-operation.  For  nearly  thirty  years  he 
has  submitted  to  great  inconvenience  imposed  by  the  Legislature  in  their 
attempt  to  effect  this  desideratum.  While  he  may  not  claim  a full 
knowledge  of  the  intimate  nature  of  the  disease,  nor  of  the  details  necessary 
to  be  applied  in  the  formulation  of  measures,  he  must  be  influenced  by  the 
dictates  of  commonsense  and  justice  if  his  cordial  co-operation  is  to  be 
secured  in  carrying  them  out.  A review  of  the  subject  indicates  that  the 
operations  of  the  authorities  and  natural  circumstances  effected  a reduction 
in  the  number  of  outbreaks  from  6305  in  1895  to  817  in  1905,  and  that  in 
1907  these  had  increased  to  2336.  There  are  unquestionably  great  inherent 
difficulties  associated  with  the  stamping  out  of  swine  fever,  but  it  is 
justifiable  to  ask  the  question  as  to  why  the  Board  of  Agriculture  persists 
in  a policy  which  ignores  fundamental  facts  with  which  not  only  the  expert 
but  the  “ man  in  the  street  ” is  well  acquainted.  If  it  is  impossible  to 
diagnose  with  anything  approaching  certainty  during  life  the  existence  of 
the  disease,  or  to  say  that  any  pig  which  has  been  exposed  to  risk  of  infec- 
tion is  free  from  the  disease,  or  is  not  manufacturing  and  distributing  germs 
after  the  embargo  of  isolation  is  removed,  why  is  not  the  slaughter  of  every 
pig  known  to  be  exposed  to  the  risks  of  infection  immediately  carried  out  ? 
Agriculturists  have  insisted  on  this  mode  of  procedure,  and  represented 
their  views  to  the  authorities  on  various  occasions ; and  notwithstanding 
their  demands  and  representations  the  principle  of  isolation  is  still  per- 
sisted in.  There  are  good  grounds  for  thinking  that  had  a vigorous  policy 
of  immediate  slaughter  of  all  diseased  and  in-contact  pigs,  and  even 
increased  restriction  on  movement,  been  adopted  in  1905,  the  extinction  of 
this  troublesome  pest  would  have  been  much  nearer  realisation  than  it  is. 
The  maintaining  alive  of  affected  swine,  isolated  or  not,  must  certainly 
mean  the  production  and  distribution  of  germs,  without  which  swine  fever 
cannot  spread.  It  is  of  little  satisfaction  to  be  told  that  the  Board  is 
engaged  in  carrying  out  a more  scientific  investigation  concerning  swine 
fever  than  has  ever  been  made  before,  or  that  this  has  so  far  revealed  the 
necessity  for  isolation  “to  extend  over  a time  covering  the  ordinary 
commercial  life  of  the  ordinary  pig,”  or  after  having  protective  inoculation 
introduced  as  a possible  partial  solution  of  the  problem  in  one  official 
report,  to  learn  from  the  following  report  that  inoculated  pigs  were 
found  “ to  have  open  ulcers  in  the  intestines  two  and  a half  months 
after,  as  the  result  of  the  inoculation.”  Indeed,  in  as  far  as  it  has 
delayed  adoption  of  measures  based  on  knowledge  already  in  our  pos- 
session, scientific  investigation  of  the  disease,  in  making  fundamental 
errors  as  to  discovery  of  germs,  etc.,  would  sometimes  appear  rather  to 
have  put  back  the  hands  of  the  clock  than  hastened  the  accomplishment 
of  eradication. 
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Tares. — See  Vetches. 


TaxodineaS. — A tribe  of  the  natural  order  Coniferae,  resembling 
the  true  cypresses  in  that  the  scales  of  the  male  flowers  are  without  bracts 
and  that  the  cones  are  formed  by  the  growth  of  small  seed-bearing  scales 
adnate  to  the  base  of  the  flower  scales ; differing  from  the  cypresses  in  that 
the  scales  of  the  male  flowers  are  numerous.  The  tribe  includes  only 
three  genera. 

I.  Ceyptomeria. 

The  Japanese  Cedar  {Gryptomeriajaponica,  Don). — A single  species  with 
many  varieties.  Leaves,  evergreen,  persistent  for  four  or  five  years,  spirally 
set  on  the  shoots  in  five  ranks,  awl-shaped,  pointed,  keeled  on  front  and 
back,  with  stomata  on  both  sides,  the  base  of  each  decurrent  on  the  shoot 
to  meet  the  next  leaf.  Male  Jioiuers  spike-like,  sessile  in  the  uppermost 
leaves  of  the  shoots,  composed  of  numerous  imbricated  stamens.  Females 
solitary,  cone-like,  sessile  on  the  tips  of  branchlets.  Fruit,  a globular  brown 
cone,  with  twenty  to  thirty  scales,  each  bearing  two  to  five  seeds.  The 
cones  persist  after  opening  to  discharge  the  seeds. 

A lofty  tree,  attaining  150  feet  in  Japan,  with  a girth  of  20  to  30  feet; 
trunk  broadly  tapering,  with  cinnamon-coloured  bark,  peeling  off  in  long 
strips.  Messrs.  Elwes  and  Henry  enumerate  ten  well-marked  varieties, 
but  none  of  them  is  so  good  as  the  type. 

The  Cryptomeria  has  been  much  planted  in  Britain  for  ornament  since 
its  introduction  more  than  sixty  years  ago,  and  has  proved  quite  hardy. 
At  Hampsted,  Lord  Cranbrook’s  place  in  Kent,  is  one  80  feet  high  and  8 
feet  in  girth,  and  numerous  others  may  be  seen  in  other  counties  from  60 
to  75  feet  high.  In  Scotland  the  largest  reported  is  one  at  Keir,  Dunblane, 
52  feet  high  in  1905 ; but  we  have  no  experience  yet  of  its  value  as  a 
British  timber  tree.  Mr.  Elwes,  after  inspecting  both  the  natural  forests 
of  Cry'ptomeria  and  the  extensive  plantations  thereof,  pronounces  that 
“ both  from  an  ornamental  and  economic  point  of  view  this  is  the  most 
important  tree  of  Japan,  as  it  is  also  the  largest”  {Trees,  vol.  i.  p.  133). 
From  the  district  of  Yoshimo,  in  the  province  of  Yamato,  alone  8,857,000 
cubic  feet  of  Cryptomeria  timber  were  exported,  valued  in  English  money 
at  £175,000.  The  final  felling  takes  place  at  120  years,  when  in  a well- 
grown  plantation  an  average  of  180  trees  may  be  standing  on  the  acre, 
containing  15,000  cubic  feet,  the  previous  thinnings  representing  16,000 
cubic  feet.  The  timber,  though  not  esteemed  so  highly  as  that  of 
Ghamcecyparis  obtusa  {see  vol.  i.  p.  510  of  this  Encyelopcedia)  is  in  constant 
demand  for  tubs,  staves,  and  building,  the  better  samples  being  very 
suitable  in  colour,  grain,  and  durability  for  interior  decoration,  and  having 
a very  agreeable  perfume.  The  Gryptomeria  may  be  propagated  from  seed 
as  recommended  for  the  Monterey  cypress  (vol.  i.  p.  507),  and  the  seed  is 
easily  obtained,  running  about  50,000  to  the  ounce ; but  Mr.  Elwes  warns 
intending  planters  to  be  very  particular  as  to  the  source  whence  seed  is 
obtained.  He  recommends  that  collected  in  the  natural  forests  of  the 
north  of  Japan  in  preference  to  what  is  ripened  in  the  southern  sub- 
tropical parts. 

The  Chinese  variety,  formerly  distinguished  as  a species  under  the 
name  of  G.  fortunei,  Hooibrenk,  is  not  likely  to  be  so  hardy  in  Britain  as 
the  Japanese  forest  type. 

The  indifferent  success  with  Gryptomeria  experienced  by  many  persons 


TAXODINE^ 


529 


in  the  United  Kingdom  probably  is  owing  to  their  having  been  supplied 
with  plants  raised  either  from  cuttings  or  from  seed  of  the  wrong  quality. 
The  variety  sold  as  C.  elegans  only  differs  from  the  type  in  that  it  retains 
through  life  the  juvenile  form  of  foliage,  which  assumes  a coppery  purple 
tint  in  winter.  The  Japanese  name  for  the  Cryptomeria  is  “ Sugi,”  the 
English  name  “Japanese  cedar”  being,  of  course,  misleading. 

II.  Sequoia. 

The  Wellingtonia  or  Mammoth  Tree  (Sequoia  gigantea,  Lindley; 
S.  wellingtonea,  Seemann). — An  evergreen  tree  growing  from  250  to  380 
feet  high,  with  a massive,  buttressed  trunk  clothed  with  a thick  bark 
in  two  layers,  the  outer  composed  of  fibrous  scales,  the  inner  thin  and 
smooth.  Branches,  short  and  thick;  leaves,  ovate  and  acuminate  or 
lanceolate,  rounded  and  thickened  on  the  lower  surface,  concave  on  the 
upper,  marked  by  bands  of  stomata,  rigid,  sharp-pointed,  decurrent  below, 
spreading  or  closely  appressed,  J to  inch  long,  on  leading  shoots  J inch 
long.  Flowers,  minute,  solitary,  monoecious,  opening  in  late  winter  or 
early  spring;  the  males  terminal  in  profusion;  females  with  twenty-five 
to  forty  pale  yellow  scales  slightly  keeled  on  the  back  and  produced 
into  long  narrow  points.  Cones,  maturing  the  second  year,  ovate-oblong 
2 to  inches  long,  to  2J  wide,  dark  reddish-brown.  Seeds,  linear- 
lanceolate,  compressed  -g-  to  J inch  long,  surrounded  by  laterally  united 
wings  (shortened  from  Sargent). 

The  diminutive  proportion  borne  by  the  leaves,  flowers,  cones,  and  seeds 
of  this  tree  to  its  enormous  bulk  is  very  remarkable.  In  its  native 
Californian  forests  the  trunk  is  often  bare  of  branches  for  150  feet. 
Wellingtonias,  to  use  the  name  most  popular  in  Great  Britain,  were  first 
discovered  in  1852,  the  year  when  the  first  Duke  of  Wellington  died,  near 
the  head  of  the  Stanislaus  and  San  Antonio  Eivers,  at  an  elevation  of  about 
4590  feet.  This  group,  now  known  as  the  Calaveros  Grove,  and  three 
other  groves  subsequently  discovered,  are  now  under  protection  of  the 
United  States  Government  as  national  property.  The  age  of  the  great 
trees  is  reckoned  at  from  2000  to  3000  years,  their  trunks  when  sawn  up" 
bearing  evidence  of  forest  fires  anterior  to  the  Christian  era.  The  tree  is 
perfectly  hardy  in  all  parts  of  the  British  Isles  and  Western  Europe,  and 
has  been  extensively  planted  for  ornament,  although,  strange  to  say,  it  will 
not  flourish  in  the  eastern  United  States.  It  has  never  been  grown  in  this 
country  in  the  only  way  to  develop  the  majesty  of  the  massive,  strongly 
buttressed  boles,  which  can  only  be  done  by  planting  it  in  fairly  close 
company  of  its  own  species,  nor  is  it  ever  likely  to  prove  of  commercial 
value,  unless  for  pulping,  for  the  timber  is  light,  soft,  and  weak,  turning 
dark  on  exposure.  It  should  be  propagated  from  seed,  managed  as  for  the 
Monterey  cypress  (vol.  i.  p.  507),  and  it  is  recommended  that  they  be 
regularly  transplanted  previous  to  planting  out  to  encourage  the  formation 
j of  rootlets.  It  requires  a deep  well-drained  soil,  with  full  exposure  to  light 
and  air,  but  not  to  violent  or  cutting  winds.  Plants  raised  from  cuttings, 
which  it  is  easy  to  do,  should  be  avoided  in  this  as  in  all  other 
coniferous  trees. 

The  Eedwood  (Sequoia  sempervirens,  Endlicher;  formerly  Taxodium 
semper virens,  Lambert). — A far  more  beautiful  and  more  valuable  tree  than 
the  Wellingtonia,  the  redwood  ranks  also  among  the  giants  of  the  forest, 
Hartweg  having  measured  one  at  Santa  Cruz  in  California  270  feet  high 
with  a girth  of  55  feet  at  6 feet  from  the  ground.  The  trunk,  buttressed 
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like  that  of  the  Wellingtonia  and  with  a similar  bark,  carries  in  maturity 
horizontal  branches  singularly  short  in  proportion  to  the  height  of  the  tree, 
although  in  youth  they  are  often  elegantly  drooping  and  sweeping.  Leaves, 
superficially  resembling  those  of  the  yew,  decurrent,  evergreen,  spreading 
in  two  ranks  by  a half  turn  at  their  bases  \ to  J inch  long,  about  ^ inch 
wide,  obscurely  keeled,  marked  above  by  two  narrow  bands  of  stomata, 
glaucous  and  stomatiferous  below,  with  a conspicuous  midrib.  Leaves  on 
the  leading  shoots  rather  different,  more  or  less  spreading  or  appressed, 
disposed  in  many  ranks.  Flowers  in  late  winter  or  early  spring;  males 
ovate,  obtuse ; females  with  about  twenty  broadly  ovate,  acute  scales  with 
incurved  points.  Cones,  nearly  globular  or  egg-shaped  f to  1 inch  long, 
I inch  broad ; seeds,  about  yV  i^^h  long,  with  wings  as  broad  as  their  bodies. 

The  redwood,  introduced  to  Britain  about  seventy  years  ago,  has  not 
proved  so  hardy  there  as  the  Wellingtonia,  although  it  thrives  and  grows 
rapidly  in  many  districts  of  the  south  and  west  both  of  England  and 
Scotland.  At  the  Hendre,  near  Monmouth,  it  has  attained  a height  of  90 
feet,  with  a girth  of  12  feet.  In  Ireland  it  is  quite  at  home.  Where  it 
thrives,  its  graceful  columnar  form,  dark  glossy  foliage,  and  deeply  furrowed 
bark  coloured  rich  burnt  sienna,  render  it  one  of  the  most  ornamental  of 
conifers.  It  is  a moderate  shade-bearer,  and  may  be  raised  from  seed  in  the 
same  way  as  the  Wellingtonia,  but,  being  more  tender,  the  seedlings  must 
be  protected  from  frost.  The  timber  is  largely  manufactured  in  America, 
being  light,  soft,  not  strong,  but  very  durable  in  contact  with  the  soil. 

III.  Taxodium. 

The  Deciduous  or  Swamp  Cypress  {Taxodium  distiehum,  Eichard; 
Cupressus  disticha,  Linn.). — This  most  interesting  and  beautiful  tree  occurs 
in  three  varieties,  generally  considered  to  belong  to  a single  species,  the  sole 
survivor  of  a genus  of  several  species,  widely  distributed  over  the  northern 
hemisphere  in  Miocene  and  Pliocene  times.  It  is  now  confined  to  the 
southern  United  States  and  Mexico,  where  it  inhabits  swamps  and  wet 
river  banks,  often  growing  as  pure  forest.  It  is  sometimes  150  feet  high, 
with  a strongly  buttressed  trunk.  Leaves,  on  distichously  spreading  branch- 
lets,  linear-lanceolate,  apiculate,  | to  f inch  long,  about  yV  i^^h  wide,  grass 
green  above,  sometimes  white  below,  deciduous,  turning  fine  orange  brown 
in  autumn.  Flowers,  the  males  in  panicles  4 or  5 inches  long,  with  slender, 
red-brown  stems ; obovate  flower-buds  nearly  J inch  long,  silvery  grey  in 
winter,  purple  when  expanded  in  spring,  with  six  to  eight  stamens  in  two 
opposite  ranks,  and  broadly  ovate,  yellow  connectives;  the  females  sub- 
globose,  composed  of  numerous  ovate,  spirally  arranged,  long  pointed  scales, 
bearing  at  their  base  two  erect  bottle-shaped  ovules.  Cones,  globose, 
obovate,  short-stalked,  maturing  the  first  year,  persistent  after  the  seed  is 
cast,  containing  large  glands  filled  with  blood-red,  fragrant  resin.  Seeds  in 
pairs  under  each  scale,  with  three  thick,  unequal,  lateral  wings.  Cotyledons, 
four  to  nine  (after  Sargent).  The  varieties  imhriearia  and  mucronata, 
sometimes  distinguished  as  species,  appear  to  owe  their  distinctive  features 
only  to  soil  and  elevation. 

The  swamp  cypress  is  perfectly  hardy  in  England,  Ireland,  and  on  the 
west  coast  of  Scotland,  which  could  hardly  be  expected,  considering  the 
region  where  it  is  indigenous.  There  are  several  in  the  neighbourhood  of 
London  exceeding  90  feet  in  height,  notably  those  at  Syon  House,  Brentford, 
one  of  which  was  110  feet  high  in  1905.  The  timber  is  reported  by  Sargent 
as  light,  soft,  close-grained,  not  strong,  light  or  dark  brown,  much  used  for 
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construction,  in  cooperage,  railway  sleepers,  and  fencing.  In  this  country 
it  has  never  been  put  to  economic  use,  and  is  not  so  often  planted  for 
ornament  as  its  merits  deserve.  It  has  the  remarkable  habit  of  growing 
large  woody  protuberances  on  its  wide-spreading  roots,  projecting  sometimes 
5 or  6 feet  above  the  surface  of  the  ground  and  a foot  in  diameter.  These 
are  known  as  ‘‘  cypress  knees,”  their  function  having  been  variously  and 
hypothetically  interpreted  as  a mechanism  for  aerating  the  roots  in  the 
swampy  soil,  or  as  floats  to  steady  the  tree  on  the  unstable  ground  in  which 
it  delights. 

It  should  be  raised  from  seed  in  the  same  way  as  the  Monterey  cypress 
(vol.  i.  p.  507);  it  grows  rapidly,  and  should  be  planted  in  a sheltered 
situation  in  deep,  moist  soil  by  the  waterside. 


T60th. — See  Dentition. 


Teleg'Ony. — See  Heredity. 


Tetanus. — See  Lockjaw. 


Thistles. — A well-known  group  of  weeds,  some  of  which  are  chiefly 
met  with  on  arable  land,  others  mainly  in  pastures  and  meadows. 

The  following  are  the  commoner  species : — 

1.  Spear  Thistle  {Cnicus  lanceolatus,  Hoffm.). — A tall,  strong- growing 
biennial  with  branching  winged  stems,  which  rise  to  a height  of  2 to  5 feet, 
and  large  pinnatifld  leaves  6 inches  to  a foot  long,  with  long  stout  spines. 
It  has  a well-developed  tap-root,  which  descends  deeply  into  the  soil.  The 
flower  heads  are  few  in  number,  f to  1 J inch  diameter,  pale  purple,  with  long 
spines  on  the  involucre  scales. 

It  is  one  of  the  larger  kinds  of  thistle,  and  grows  chiefly  on  waste  ground 
from  seeds  which  are  freely  produced. 

2.  The  Marsh  {Cnicus  palustTis,Ho^^m..),  the  name  implies, 

is  most  frequently  seen  on  marshes  and  damp  undrained  flelds.  It  grows 
about  2 to  4 feet  high,  and  has  soft  erect  stems  which  are  very  spiny.  The 
roots  are  thin  and  flbrous,  and  spread  near  the  surface  of  the  soil.  The 
leaves  are  dull  green,  often  purplish. 

The  flower  heads  are  comparatively  small,  being  about  half  an  inch  across, 
with  dark  purple  flowers.  It  is  spread  by  means  of  seeds. 

3.  The  Stemless,  Dwarf,  or  Ground  Thistle  {Cnicus  acaulis,  Hoffm.)  is  a 
perennial  species  with  very  short  stems  and  spiny  pinnatifld  leaves,  which 
lie  close  to  the  ground.  The  flower  heads  are  about  1 to  2 inches  in 
diameter,  and  produced  singly  in  the  centre  of  the  rosette  of  leaves.  This 
species  is  a common  pest  on  gravelly  and  chalky  pastures.  It  spreads  by 
means  of  seeds  and  to  some  extent  by  its  underground  rhizomes. 

4.  The  Creeping  Thistle  {Cnicus  arvensis,  Hoffm.). — This  is  one  of  the 
commonest  agricultural  pests  both  on  arable  land  and  pastures.  It  is 
perennial,  with  long  creeping  roots,  from  which  leafy  buds  are  produced. 
The  latter  grow  out  into  stems  which  come  above  ground,  and  bear  two 
kinds  of  elongated  flower  heads,  about  J to  1 inch  in  diameter.  The  two 
types  of  flower  heads  are  borne  by  different  plants,  never  on  the  same 
individual ; and  although  similar  in  form  and  colour  of  flowers,  in  one  the 
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flowers  are  unisexual,  the  stamens  being  absent,  while  in  the  other  the 
flowers  are  bisexual.  Both  kinds  of  flowers  may  produce  seeds,  but  these 
are  most  abundant  on  plants  bearing  the  imperfect  flowers. 

The  creeping  thistle  is  propagated  most  extensively  by  means  of  its 
spreading  bud-producing  roots.  It  is  popularly  believed  to  be  seedless. 
This,  however,  is  incorrect ; some  plants  ripen  plenty  of  seeds,  which 
germinate  freely. 

5.  The  Sow  Thistle  ; Milk  Thistle  {Sonclius  oleraceus,  L.)  is  an  annual 
species  common  in  fields  and  waste  places.  It  has  a tap-root  and  erect 
branched  stems,  which  exude  a milky  juice  when  cut  across. 

The  flower  heads  are  small,  with  palish-yellow  flowers  and  smooth 
involucre  scales. 

6.  The  Corn  Sow  Thistle  (Sonchus  arvensis,  L.)  is  a perennial  with 
creeping  stoloniferous  root  stock.  The  stems  grow  to  a height  of  3 to  4 
feet,  and  bear  many  large  bright  yellow  flower  heads  each  about  1 to  2 
inches  across.  The  involucre  scales  are  usually  hairy. 

The  methods  adopted  for  checking  and  destroying  thistles  to  be  effective 
must  take  into  consideration  the  biological  habit  of  the  plants,  since  those 
which  are  annual  or  biennial  require  different  treatment  from  those  of 
perennial  nature. 

In  the  case  of  annual  or  biennial  species,  such  as  the  spear,  marsh,  and 
sow  thistles,  seeding  must  be  prevented,  and  the  seedlings  in  their  first 
season  of  growth  should  be  destroyed.  Plants  which  are  running  to  seed 
should  be  cut  just  before  the  flowering  heads  open,  after  which  the  root, 
stem,  and  leaves  will  die.  Those  in  corn  crops  may  be  pulled  up  by  hand. 

Seedlings  which  are  visible  as  a rosette  of  leaves  close  to  the  ground 
must  be  spudded  in  early  spring  or  summer. 

In  the  case  of  perennial  species,  such  as  the  creeping  thistle,  it  is  useless 
to  wait  until  near  flowering  time  before  cutting  the  plant. 

Where  thistles  of  this  type  have  been  neglected,  it  is,  of  course,  essential 
that  the  production  of  seed  should  be  prevented  by  cutting  before  the 
flowering  stage;  but  repeated  cutting  must  be  practised  throughout  the 
season,  beginning  as  soon  as  possible  after  the  new  shoots  appear  above 
ground  in  spring.  This  exhausts  the  plants  of  the  food  stored  in  the 
underground  root  stock  from  the  previous  season,  and  prevents  them  from 
manufacturing  more  by  destroying  the  leaves,  which  are  the  assimilatiDg 
organs. 

Systematic  spudding  or  cutting  throughout  two  seasons  will  destroy  the 
pest  in  pastures.  Where  it  is  prevalent  in  arable  fields  it  is  best  to  take  two 
root  crops  from  the  land  in  succession ; this  usually  kills  it. 


Thoroug'hbred  Horses. — The  thoroughbred  horse  is  the 
oldest  of  our  breeds  of  horses  in  this  country,  yielding  only  in  antiquity 
to  his  near  relative,  the  Arab.  His  history  has  never  been  fully  written — 
perhaps  it  never  will  be,  for  it  extends  over  a vast  number  of  years,  each 
one  of  which  is  brimful  of  interesting  incident  if  we  only  could  get  at  it. 
When  the  term  thoroughbred  was  first  given  the  writer  cannot  say,  nor,  so 
far  as  he  knows,  is  there  any  evidence  on  the  subject.  The  saying  as 
“ thoroughbred  as  Eclipse  ” is  probably  as  old  as  the  days  of  that  famous 
horse  himself,  and  is  as  accurate  as  the  tradition  which  says  that  he  galloped 
a mile  in  a minute.  As  a matter  of  fact.  Eclipse  never  was  timed  in 
any  of  his  races,  and  as  the  late  Joseph  Osborne — perhaps  the  greatest 
authority  of  his  time  on  thoroughbred  pedigrees — very  pertinently  remarked, 
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Eclipse  could  not  be  considered  thoroughbred  in  the  literal  meaning  of 
the  word,  inasmuch  as  “ the  thirteen  unknown  sources  affect  nine  out  of 
the  sixteen  divisions,  leaving  the  natural  inference  that  the  amount  of 
English  blood  in  the  pedigree  of  Eclipse  is  almost  as  large  as  that  of  the 
Eastern  sires ; and  it  is  impossible  to  tell  the  relative  influence  of  either 
blood  in  the  descent.  . . . The  Eastern  blood  is  unaffected  so  far  as  Bartlett’s 
Childers  (son  of  the  Darley  Arabian),  and  no  further ; for  his  son,  Squirt, 
inherits  the  unknown  blood  in  two  distinct  lines  from  his  dam,  sister  to  Old 
Country  Wench,  whilst  Marske,  the  son  of  Squirt  (and  sire  of  Eclipse),  has 
a far  greater  mixture  of  the  unknown  (but,  as  I assume,  English  element) 
through  his  dam,  the  daughter  of  Blacklegs,  who  has  no  fewer  than  seven 
blanks,  or,  in  other  words,  only  one  of  eight  lines  of  descent  can  be  traced 
to  a purely  Eastern  source.  What  equitable  claim,  therefore,  can  be  made 
to  a purely  Eastern  descent  on  his  sire’s  side,  if  both  his  sire  and  grandsire 
inherit  so  many  strains  to  which  no  Eastern  origin  can  be  assigned  ? ” It 
is  needless  here  to  continue  the  argument  in  detail,  but  it  may  be  said  that 
the  remarks  which  apply  to  the  pedigree  of  Marske  apply  with  still  greater 
force  to  the  pedigree  of  Spiletta,  the  dam  of  Eclipse. 

In  April  1739 — twenty-five  years  before  the  birth  of  Eclipse — an  article 
appeared  in  the  Gentleman's  Magazine,  in  which  the  writer  laments  “ the 
present  melancholy  condition  of  Newmarket,”  and  inveighs  with  consider- 
able bitterness  against  the  introduction  of  Eastern  blood.  “ Our  noble 
breed  of  horses,”  says  he,  “ is  now  enervated  by  an  admixture  with  Turks, 
Barbs,  and  Arabians,  just  as  our  modern  nobility  and  gentry  are  debauched 
with  the  effeminate  manners  of  Erance  and  Italy.”  The  prejudice  of  this 
writer  is  manifest;  but  there  must  have  been,  and  undoubtedly  was,  a 
reputable  breed  of  horses  for  him  to  stand  by,  or  his  article  would  never 
have  passed  the  critical  eyes  of  Sylvanus  Urban. 

What  was  that  breed,  and  how  did  it  originate  ? are  questions  which  it 
is  impossible  to  answer  fully  within  the  limits  of  this  article.  It  has  been 
said,  and  with  some  degree  of  truth,  that  the  history  of  the  racehorse  and  the 
history  of  the  country  are  coterminous,  and  it  has  also  been  said  above  that 
an  exhaustive  history  of  the  thoroughbred  horse  has  never  been  written,  and 
probably  never  will  be  written.  It  would  certainly  be  the  work  of  a 
lifetime. 

But  whence  the  word  thoroughbred  ? It  was  certainly  not  given  to  the 
breed  by  the  original  compilers  of  the  Stud  Book,  who  entitled  their  work, 
the  first  edition  of  which  appeared  in  the  year  1791,  “The  General  Stud 
Book,  containing  Pedigrees  of  Eacehorses,  etc.  etc.,  from  the  earliest  times  ” ; 
and,  so  far  as  the  writer  is  aware,  the  word  “ half-bred  ” does  not  appear  in 
the  Eacing  Calendar  until  well  into  the  nineteenth  century.  Whatever 
the  origin  of  the  word,  however,  the  English  thoroughbred  is  now  a house- 
hold word  in  every  country  in  which  horses  are  bred. 

That  the  Eastern  horse  was  introduced  into  England  in  comparatively 
early  times — that  is,  before  the  Eoman  Invasion — is  at  any  rate  possible. 
We  know  that  there  was  a considerable  trade  done  by  the  Phoenicians  with 
the  British  inhabitants  of  Cornwall  and  Devonshire,  and  what  was  more 
likely  than  that  the  Phoenicians  brought  some  horses  with  them  to  trade 
away  for  the  metals,  for  the  working  of  which,  even  in  those  days,  the 
Britons  were  celebrated.  Then  we  are  told  that  in  the  days  of  Severus 
there  was  racing  at  Wetherby ; and  though  some  would  cast  a doubt  upon 
this,  there  really  seems  no  adequate  reason  for  disputing  the  statement. 
No  difficulty  is  presented  by  it,  and  there  is  nothing  to  explain  away.  The 
Crispinian  legion,  which  was  stationed  at  Danum  (Doncaster)  for  many 


534 


THOEOUGHBEED  HOESES 


years  (something  over  a couple  of  centuries),  and  which  was  mounted  on 
Barbs,  would  be  able  to  provide  plenty  of  horses  to  get  up  a race  or  two 
to  amuse  their  Emperor,  or  they  would  have  been  very  different  to  the 
cavalry  officers  of  later  years. 

History  tells  us  how  races  were  run  at  Smithfield  in  the  time  of 
Henry  il,  and  the  first  recorded  importation  of  an  Eastern  horse  took  place 
in  the  reign  of  Henry  i.,  when  Alexander  i.  of  Scotland  gave  an  Arab  to 
St.  Andrew’s  Church.  King  John  imported  a considerable  number  of 
horses,  but  his  importations  were  more  of  the  heavy  and  powerful  kind — 
the  great  horse  or  the  war  horse.  That,  however,  there  were  successive 
importations  of  Eastern  blood,  through  the  Spanish  and  ‘‘  Barbaric  ” horses, 
during  the  time  of  the  Plantagenets  is  certain.  There  may  be  some  doubt 
as  to  the  tradition  that  King  Edward  i.,  when  Prince  Edward,  and  a 
prisoner  of  Simon  de  Montfort’s,  made  his  escape  by  first  persuading  his 
guards  to  race  amongst  themselves  till  their  horses  were  half  tired,  but 
there  is  no  doubt  at  all  that  he  made  his  escape  on  “ a fleet  horse,”  which 
had  been  conveyed  to  him  by  Thomas  de  Clare  at  the  instance  of  his 
brother,  the  Earl  of  Gloucester,  and  in  all  probability  the  “ fleet  horse  ” 
was  of  Eastern  origin,  if  not  an  Eastern  horse  himself.  For  it  must  be 
remembered  that  the  Crusades,  amongst  other  things,  opened  out  the  East 
for  trading  purposes,  and  our  forefathers  had  a keen  eye  for  a horse. 

Edward  i.  and  Edward  ill.  did  something  in  the  way  of  introducing 
foreign  blood,  but  the  turbulent  times  which  succeeded,  and  the  Wars  of 
the  Eoses,  took  the  attention  of  the  English  gentlemen  from  their  favourite 
pursuit  of  horse  breeding.  There  is  no  doubt  that  when  Henry  vii. 
ascended  the  throne,  horses  were  comparatively  few  in  the  country ; and  that 
this  scarcity  was  a source  of  trouble  to  his  successors,  the  legislation  of 
Henry  viii.  and  the  lamentations  of  Blundeville  are  sufficient  witnesses. 
But  it  will  be  noticed  that  Blundeville  complains,  not  of  an  insufficiency  of 
running  horses,  but  of  horses  “ meete  for  warre,”  and  it  is  horses  of  this 
class  that  he  urges  upon  Queen  Elizabeth  to  breed,  by  way  of  setting  a good 
example  to  her  nobles  and  country  gentlemen. 

Henry  viii.  was  a patron  of  the  turf,  and  had  a stud  of  racehorses  in 
training  at  Eltham,  and  in  the  days  of  his  daughter  Elizabeth,  Ferdinando, 
fifth  Earl  of  Derby,  built  for  himself  a stand  at  Wallasey  from  which  to 
view  the  racing,  which  is  probably  the  first  grandstand  that  ever  was  built. 
James  i.  imported  some  good  Eastern  horses,  and  he  is  said  to  have  given 
£500  for  the  Markham  Arabian,  which  certainly  seems  to  be  an  extrava- 
gant price.  But  whatever  the  price,  he  bought  the  Markham  Arabian,  of 
which  horse  the  Duke  of  Newcastle  says : He  was  a Bay,  but  a Little 

horse,  but  no  Ba^rety  for  shape ; for  I have  seen  Many  English  Horses  farr 
finer  ” ; and  he  goes  on  to  say  that  he  was  frequently  beaten  by  English 
horses.  Eastern  horses  continued  to  be  imported,  and  James  I.  also  got 
horses  to  race  with  from  Italy ; whilst  Charles  i.  was  a patron  of  the  turf, 
and,  according  to  J.  P.  Hore,  even  rode  in  matches  himself. 

During  the  whole  of  these  reigns,  horses  were  continually  imported ; yet 
good  of  their  kind  as  these  Eastern  horses  or  horses  of  Eastern  descent 
undoubtedly  were,  they  met  with  their  superiors  when  they  came  to 
England.  Gervase  Markham  has  something  to  say  about  our  English 
horses  at  this  time  which  is  worth  quoting : “ Again,  for  swiftness,  what 
nation  hath  brought  forth  that  horse  which  hath  exceeded  the  English  ? 
When  the  best  Barbaries  that  ever  were,  were  in  their  prime,  I saw  them 
overrunne  by  a black  hobbie  at  Salisbury,  yet  that  hobbie  was  more  over- 
runne  by  a horse  called  Valentine,  which  Valentine,  neither  in  hunting  nor 
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running  was  never  equalled,  yet  was  a plaine  bred  English  horse  both  by 
syre  and  dam.” 

And  there  is  any  amount  of  contemporary  evidence  that  racehorses 
were  an  appanage  of  the  rich  in  the  seventeenth  century  as  they  are  in  the 
twentieth  century,  and  that  they  were  carefully  bred  for  the  course.  But 
enough  has  been  said  to  prove  that  there  was  a good  breed  of  light  horses 
in  England  which  for  speed  and  stamina  could  hold  their  own  against 
foreign  rivals,  whatever  country  they  might  hail  from. 

The  Civil  War,  of  course,  had  its  effect  on  horse  breeding,  and  retarded 
progress  somewhat,  but  scarcely  so  much  as  might  be  thought ; for  though 
those  in  high  places  had  something  else  to  occupy  their  time,  there  was 
a considerable  number  of  small  country  gentlemen  and  substantial  farmers 
who  had  little  to  do  with  the  politics  of  the  time,  and  pursued  their  ordinary 
avocations  as  if  nothing  was  happening. 

The  Eestoration  practically  brings  us  to  Stud  Book  days.  Indeed, 
before  the  Eestoration,  two  horses  had  been  brought  to  this  country  which 
had  a great  influence  on  the  future  of  the  thoroughbred  horse.  These  were 
the  Helmsley  Turk,  who  was  purchased  by  the  Duke  of  Buckingham,  and 
who  became  the  property  of  Lord  Fairfax,  and  Place’s  White  Turk ; the 
former  of  these  horses  was  the  sire  of  Bustler,  whose  name  appears  in  some 
of  the  old  pedigrees,  and  the  latter,  whose  blood  comes  down  to  our  own 
times  through  Matchem  and  Woodpecker,  and  who  was  the  property  of 
Oliver  Cromwell’s  stud  manager,  was  a great  sire  in  his  day.  He  seems 
subsequently  to  have  come  into  the  hands  of  Charles  il.,  who,  it  is  needless 
to  say,  was  a famous  sportsman  and  breeder.  He  sent  the  best  judges 
abroad  to  buy  stallions  and  mares  to  improve  the  home  breed,  and  the 
mares  came  to  be  known  as  the  “ Eoyal  Mares,”  under  which  name  they 
appear  in  the  General  Stud  Book,  and  from  them  all  our  present  thorough- 
breds are  practically  descended. 

History  tells  us  that  early  in  the  eighteenth  century  John  Singleton, 
who  was  a Yorkshire  jockey,  and  ancestor  of  the  shorthorn  breeders  of 
Givendale,  was,  when  quite  a young  man,  convinced  that  another  infusion 
of  Arab  blood  would  be  beneficial.  His  experience  as  a jockey  was  probably 
the  reason  why  he  persuaded  his  master  to  send  one  of  his  mares  to  an 
Arab  that  was  standing  at  Hampton  Court.  The  result  was  Lucy,  a good 
mare  in  her  day,  whose  lot  it  was  to  redeem  the  fallen  fortunes  of  her 
master,  Mr.  Wilberforce  Eead,  and  whose  tour  in  the  North  reads  like  a 
chapter  of  romance. 

This  intuition  of  Singleton’s  is  a very  interesting  circumstance  in 
connection  with  the  history  of  the  thoroughbred  horse  in  the  eighteenth 
century.  For  with  him  it  could  only  have  come  from  what  he  had  seen 
when  riding  races  in  the  country.  For  him  the  “Bookish  theoric”  had  no 
existence,  and  he  saw  something  in  the  horse  with  the  recent  Eastern  cross 
which  was  non-existent  in  the  English  racehorse,  improved  as  he  was  by 
the  efforts  of  Charles  ii.  and  his  successors. 

But  others  as  well  as  James  Singleton  had  come  to  the  same  conclusion, 
and  between  the  latter  end  of  the  seventeenth  century  to  the  middle  of  the 
eighteenth,  were  introduced  to  English  breeders  three  horses  that  made  an 
indelible  mark  upon  the  English  thoroughbred.  These  were  the  Byerly 
Turk,  the  Darley  Arabian,  and  the  Godolphin  Arabian,  who  are  the 
respective  heads  of  the  three  tribes  into  which  our  English  thoroughbreds 
are  roughly  divided. 

The  oldest  of  these  horses  was  the  Byerly  Turk,  who  was  ridden  by 
Captain  Byerly  through  William  iii.’s  campaigns  in  Ireland  — a circum- 
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stance  which  recalls  the  fact  that  the  Grand  National  winner,  the  Colonel, 
carried  the  German  Emperor,  William  i.,  through  the  Franco-German  War. 
He  had  not  a great  chance  at  the  stud,  but  his  stock  was  very  good,  and 
was  the  great-great-grandsire  of  Herod,  a notable  horse,  the  scarcity  of 
whose  descendants  in  tail  male  in  this  country  is  now  very  much  felt. 

The  Harley  Arabian  was  purchased  by  Mr.  Harley,  a younger  brother 
of  the  Squire  of  Aldby  Park,  near  York.  On  the  authority  of  the  Stud 
Book  it  is  stated  that  Mr.  Harley,  who  was  an  Eastern  merchant,  was 
the  member  of  some  hunt  club  in  the  East,  and  through  this  he  gained 
sufficient  influence  to  enable  him  to  purchase  the  horse  which  was  so 
appropriately  named  after  him. 

The  Harley  Arabian,  though  he  was  mated  with  few  mares  except  his 
owner’s,  founded  a famous  line — one  which  is  most  in  evidence  at  the 
present  day,  at  any  rate  in  England.  Eclipse,  Potos,  Whalebone,  Whisker, 
Blacklock,  and  Sir  Hercules  were  all  descendants  of  his,  and  it  is  unnecessary 
to  dwell  on  the  influence  they  had  on  the  modern  thoroughbred. 

The  story  of  the  Godolphin  Arabian — who  was  not  an  Arab,  but  a Barb  ^ — 
is,  like  so  many  stories  of  the  thoroughbred,  a very  romantic  one.  The  tale 
goes  that  he  was  drawing  a watercart  in  Paris  when  he  attracted  the  attention 
of  Lord  Godolphin,  who  bought  him  and  sent  him  to  Newmarket.  Here  he 
was  used  as  teazer  to  Hobgoblin,  and  when  the  latter  refused  to  cover 
Eoxana,  the  mare  was  covered  by  him.  The  produce  was  Lath,  and  the 
secret  was  kept  until  at  three  years  old  Lath  won  a big  race  at  Newmarket 
and  proved  himself  the  best  horse  of  his  year.  This,  of  course,  was  the 
making  of  the  Godolphin  Arabian  as  a sire,  and  what  Messrs.  Weatherby 
wrote  when  the  first  volume  of  the  General  Stud  Book  was  issued — “ That 
there  is  not  a superior  horse  on  the  turf  without  a cross  of  the  Godolphin 
Arabian,  neither  has  there  been  for  several  years  past  ” — is  as  true  now  as 
when  it  was  written  well-nigh  a hundred  years  ago.  Blank;  Eegulus; 
Cade ; Sorcerer ; Bay  Middleton,  the  sire  of  the  Flying  Hutchman ; 
Gladiator  ; King  Tom ; Stockwell,  the  Emperor  of  stallions ; Eataplan,  and 
Blacklock  are  amongst  the  most  famous  of  his  descendants. 

Before  dismissing  the  families  of  thoroughbreds  it  may  perhaps  be 
permitted  to  refer  briefly  to  Pocohontas,  the  dam  of  Stockwell,  Eataplan, 
King  Tom,  and  several  other  great  horses.  Pocohontas  was  a beautifully 
shaped  mare,  short  on  the  leg,  and  with  good  bone  and  plenty  of  it ; but 
she  was  so  bad  a roarer  that  she  could  not  be  trained.  Yet  her  stock  was 
remarkably  sound,  and  out  of  the  many  good  horses  she  bred  there  were 
only  one  or  two  unsound  ones.  What  the  Stud  Book  would  have  been 
without  her  it  is  indeed  impossible  to  say,  for  no  mare  has  made  a bigger 
mark  on  our  thoroughbred  stock. 

From  the  middle  of  the  eighteenth  century  there  have  been  no  intro- 
ductions of  Eastern  stock  of  any  great  importance.  The  breed  seems  to  be 
consolidated  gradually  and  the  type  to  have  become  more  pronounced.  In 
late  years  an  Arab  cross  has  been  tried  once  or  twice,  but  without  any 
immediately  satisfactory  result.  And  a curious  thing  in  relation  to  the 
thoroughbred  is  the  rate  at  which  he  has  increased  in  height  since  the 
beginning  of  the  nineteenth  century.  Every  breed  has  increased  in  height — 
a fact  which  may  be  due  in  some  measure  to  improved  management,  but  the 
thoroughbred  seems  to  have  increased  more  in  proportion  than  any  other 
breed,  with  perhaps  the  exception  of  his  near  relative,  the  well-bred  hunter. 

^ In  the  General  Stud  Book  it  is  stated,  “ That  he  was  a genuine  Arabian,  his  excellence  as 
a stallion  is  deemed  a sufficient  proof,”  which  is  scarcely  satisfactory  evidence.  There  is  no 
doubt  that  he  was  a Barb.  See  R.  Berenger,  History  and  Art  of  Horsemanship. 
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It  is  a curious  fact,  but  it  is  none  the  less  a fact  for  all  that,  that  there 
are  many  men,  who  are  fair  judges  of  horses,  who  have  a great  prejudice 
against  the  thoroughbred.  He  is  called  a weedy  instrument  of  gambling 
and  other  opprobrious  epithets,  and  his  utility  except  as  a galloping 
machine  is  called  in  question  in  no  measured  terms.  Yet  if  we  look 
dispassionately  at  him,  if  we  consider  his  stoutness,  his  courage,  and  the 
benefit  which  all  other  breeds  have  derived  from  him  either  recently  or  in 
times  gone  by,  it  is  difficult  to  look  upon  him  as  anything  but  one  of  the 
handsomest  and  the  most  useful  of  the  animal  world.  It  may  be  freely 
admitted  that  a two-year-old  in  training  that  has  not  had  time  to  grow 
down  is  scarcely  the  ideal  of  what  a horse  should  be  for  ordinary  every- 
day work,  however  much  he  may  fill  the  eye  of  the  racing  expert.  But  the 
thoroughbred,  carefully  managed  and  carefully  bred,  leading  the  normal 
life  of  other  light  horses — that  is,  broken  in  at  four  years  old  and  worked 
gently  till  he  is  six  years  old — is  the  best  horse  in  the  world  for  general 
work.  He  is  a pleasant  hack,  he  can  carry  his  master  a day’s  hunting, 
and  he  is  the  best  of  harness  horses.  He  has  not,  of  course,  the  showy 
action  of  the  hackney,  but  the  thoroughbred  horse  that  has  led  the  life 
described  has  much  better  action  than  any  one  would  believe  whose  idea  of 
breed  is  formed  on  what  he  sees  on  the  racecourse. 

This  is  not  the  place  to  discuss  the  question  of  early  racing  in  all  its 
bearings,  but  it  may  l3e  laid  down  as  an  axiom  that  the  forcing  system,  whether 
it  is  used  to  prepare  a horse  for  the  showyard  or  the  racecourse,  is  always 
injurious.  Short  distance  racing,  too,  is  anathema  to  many.  And  they  say 
that  short  distance  racing  has  ruined  the  stamina  of  the  thoroughbred. 
But  the  thoroughbred  does  not  seem  to  be  deteriorated  very  much  in  this 
way  if  we  examine  the  records.  “We  have  no  stayers”  is  the  lament  of 
the  pessimists  of  to-day ; it  was  equally  the  plaint  of  the  grumbler  two 
hundred  years  ago.  The  grumbler  now,  as  the  grumbler  of  former  days, 
points  to  the  records  of  a bygone  age,  and  does  not  look  at  the  things  which 
are  happening  to-day  under  his  nose.  He  ignores  the  Grand  National  with 
its  thirty-six  big  fences  and  its  practically  four  and  a half  miles  of  country 
covered  in  ten  minutes  or  less,  and  talks  of  what  was  done  in  ages  past 
when  stop  watches  were  not,  and  quotes  apocryphal  “ times  ” as  if  they 
had  been  taken  by  Benson’s  chronograph. 

The  fact  is  that  the  strain  upon  the  thoroughbred  is  heavier  now  than 
it  ever  was,  for  railways  have  increased  the  labours  of  the  racehorse,  and  he 
is  now  a very  hardly  worked  animal  indeed.  It  does  not  require  much 
insight  into  the  mystery  of  training  to  know  that  a good  deal  of  hard  work 
is  required  to  make  a horse  fit  and  keep  him  fit  to  run  even  five  furlong 
races  from  ten  to  a dozen  times  a year  or  even  oftener, — work  that  would 
tell  a tale  indeed  on  any  but  the  thoroughbred  horse. 

There  is  no  horse  that  transmits  his  leading  characteristics  to  his 
descendants  in  so  marked  a manner  as  the  thoroughbred ; nor  is  the  reason 
for  this  far  to  seek.  The  thoroughbred  can  trace  his  pedigree  back  for 
centuries,  and  even  where  pedigrees  have  not  been  preserved  there  is  an 
undoubted  line  of  ancestry  to  fall  back  upon,  as  has  already  been  shown. 
And  the  leading  characteristics  of  the  breed  have  been  tried,  and  tried  hard, 
from  generation  to  generation,  and  it  is  only  the  fittest  that  have  survived. 
And  it  may  truly  be  said  that  without  racing  we  should  have  had  no 
thoroughbred  horse,  or  that  if  we  had,  without  some  such  trial  of  his  powers 
as  racing  gives,  he  would  have  been  a useless  animal. 

It  is  from  what  he  has  done  himself,  and  what  his  ancestors  have  done 
before  him — not  necessarily  in  the  way  of  winning  races,  but  more 
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especially  in  the  way  of  standing  the  hard  work  of  training — that  the  value 
of  the  thoroughbred  to  the  ordinary  breeder  consists. 

There  are  some  farmers  who  breed  thoroughbred  horses  and  make  it  a 
very  profitable  business,  but  it  should  not  be  necessary  to  say  that  the  breed- 
ing of  blood  stock  needs  very  special  knowledge  indeed  in  these  days. 
Nor  is  this  all,  for  it  is  an  expensive  business,  entailing  a good  deal  of 
absence  from  home  — sometimes  at  busy  seasons.  It  is  also  a very 
uphill  business  at  first,  and  unless  a man  happens  to  be  lucky  enough  to 
get  hold  of  a mare  or  two  that  belongs  to  a strain  that  has  suddenly  come 
to  the  front,  and  to  have  yearlings  by  a sire  that  has  just  made  a great 
mark,  it  may  be  years  before  the  profit  comes  his  way,  no  matter  how  good 
his  stock  may  be.  There  is  also  another  consideration.  Fashionable  sires 
are  expensive,  and  unless  horses  are  fashionably  bred  they  don’t  make  big 
prices.  An  instance  occurs  to  the  memory  which  is  worth  relating.  A 
farmer  picked  up  a couple  of  useful  and  well-bred  mares  and  mated  them 
eventually  to  a horse  whose  service  fee  was  £10,  10s.  Between  the  time 
the  foals  were  bred  and  the  yearling  sales  the  stock  of  the  horse  in  question 
had  made  a big  mark,  and  when  the  sale  day  came  round  the  two  yearlings 
made  nearer  3000  guineas  than  2000.  This,  however,  is  one  instance  of  a 
speedy  return  for  small  outlay,  but  the  farmer  would  do  well  to  think 
carefully  before  he  risks  his  money  in  what  is  a hazardous  if  fascinating 
enterprise.  Eor  fascinating  it  is  without  a doubt.  Every  horse  in  the 
Stud  Book  is  well  bred — well  bred  enough  to  sire  or  breed  a Derby  winner. 
Every  now  and  again  some  chance  horse  like  Eobert  the  Devil  comes  to 
throw  a glamour  of  romance  over  breeding ; but  naturally  the  prizes  are 
fewer  than  the  blanks. 

The  farmer,  however,  who  cares  for  horses  and  has  a little  spare  money 
at  his  disposal  may  do  worse  than  buy  a thoroughbred  mare  or  two  and 
try  to  breed  hunters  from  them.  These  mares  should  be  powerful,  short- 
legged, and  roomy.  Pedigree  it  is  not  necessary  to  consider,  but  action  and 
it  should  not  be  necessary  to  add,  soundness  are  essential.  The  stallions 
should  be  short-legged,  compact,  full  of  courage,  and  fine  movers.  The  big, 
overgrown  16  hands  2 inches  horse,  all  “legs  and  wings”  to  use  a common 
expression,  should  be  avoided.  Sixteen  hands  is  quite  tall  enough,  and, 
perhaps  a horse  15  hands  3 inches  would  be  preferable.  Thoroughbred 
young  stock  should,  of  course,  be  done  well,  and  if  they  are  they  will  get  to 
be  capable  of  carrying  14  stone  to  hounds  if  not  more.  Many  gentlemen 
have  commenced  breeding  thoroughbred  hunters,  but  the  value  of  the  year- 
lings has  generally  tempted  them  to  apply  their  energies  to  another  purpose.  i 

In  the  increased  and  increasing  value  of  thoroughbred  stock  it  is  not 
so  easy  to  breed  high-class  thoroughbred  hunters  as  it  was  when  horses  like  i 
Hambletonian  and  Delpini  were  available  at  a small  fee ; but  there  are  ; 

plenty  of  short-legged  serviceable  horses  available,  and  with  care  and  a fair  < 

amount  of  knowledge  the  owner  of  a couple  of  mares  should  more  than  pay  < 

his  expenses.  One  word  of  warning  may  perhaps  be  necessary.  A stallion  ■ 

serving  at  a low  fee  is  not  always  a cheap  one,  though,  of  course,  there  are  ;i 
instances  where  an  owner  will  take  a relatively  small  fee  to  get  his  horse  a s 
name. 

The  use  of  the  thoroughbred  as  a cross  with  other  breeds  has  already  ^ 
been  dealt  with. 

Authorities. — The  General  Stud  Book;  The  Foure  Chief est  Offices — ^ 

Horsemanship,  by  Thomas  Blundeville ; The  History  of  the  Horse,  by  John  j 
Lawrence;  Sir  Humphrey  de  Trafford’s  Horses  of  the  British  Empire;  Art. 

“ The  Thoroughbred  Horse,”  by  G.  S.  Lowe  ; The  History  of  Neivmarket,hy  i 
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J.  E.  Hore;  Eclipse  and  the  O' Kellys,  by  Theodore  Andrea  Cook;  Annals  of 
the  Turf,  by  John  Orton  ; Venton  s Live  Stock  Handbooks — “ Light  Horses  ” ; 
Art.  “The  Thoroughbred,”  by  W.  C.  A.  Blew;  The  Breeders  Handbook,  by 
Joseph  Osborne;  The  Origin  of  the  Thoroughbred  Horse,  by  Professor 
William  Eidgway. 


Threshing'  Machinery. — Threshing  machinery  as  now 
practically  universally  used  is  dependent  upon  the  principle  invented  by 
Andrew  Meikle  of  Whitekirk,  East  Lothian,  which  he  patented  in  1788,  in 
which  a revolving  drum  placed  horizontally  carries  a series  of  bars  or 
beaters  which  knocked  out  the  grain  by  forcing  it  against  the  ribs  of  a 
sparred  concave  partly  surrounding  the  drum.  There  had  been  earlier 
attempts,  which  possessed  no  practical  value.  The  action  of  the  beaters 
against  the  concave  is  not  merely  that  of  striking  but  of  rubbing.  There 
have  been  many  improvements  in  respect  to  material  used  and  minor 
principles,  but  when  once  Meikle  had  brought  together  the  drum  and  con- 
cave he  had  solved  the  difficulty  of  mechanical  threshing.  The  develop- 
ment of  the  machine  to  the  efficiency  of  the  modern  machine  was  very 
gradual,  and  was  mainly  in  the  direction  of  separation  to  secure  a clean 
sample  of  grain.  The  main  separations  are,  first,  threshing  the  grain  ; second, 
delivery  of  the  straw  from  the  shakers ; third,  delivery  of  cavings ; fourth, 
chaff  separation  by  first  blast.  After  this  the  operations  are  directed  only 
to  the  cleaning  of  the  grain.  The  ordinary  routine  of  the  operations  is  as 
follows : — The  sheaf  is  fed  in  at  the  mouth  and  passes  between  the  drum 
beaters  and  the  concave ; most  of  the  corn  falls  between  the  bars  of  the 
concave  on  to  the  corn-  and  chaff-receiving  board,  but  as  some  requires  to  be 
shaken  out,  and  as  the  cavings  require  to  be  separated  from  the  straw,  the 
straw  is  submitted  to  thorough  shaking  on  the  shakers,  which  have  a sort 
of  upwards  and  onwards  peristaltic-like  action  which  delivers  it  at  the  front 
of  the  machine.  The  corn,  chaff,  and  cavings  fall  on  to  a reciprocating 
receiving  board  which  carries  them  to  the  middle  of  the  machine,  where 
they  meet  the  corn  from  the  concave ; the  continuation  of  the  receiving 
board  is  perforated  and  forms  the  caving  screen,  which  delivers  the  cavings 
below  the  straw  shakers ; the  corn  and  chaff  fall  on  to  another  receiving 
board,  which  again  takes  them  to  the  centre,  where  they  fall,  meeting  a 
strong  wind  from  the  first  blast,  which  blows  out  the  chaff  and  light  matter, 
the  small  seeds  and  light  dust  being  sifted  out  through  finely  perforated 
sieves,  and  the  sticks,  thistle  heads,  etc.,  known  as  chobs,  are  taken  off  by 
a coarse  sieve ; the  corn  then  passes  into  the  shaker  shoe,  also  fitted  with 
sieves  to  take  off  larger  seeds,  and  the  corn  in  a roughly  cleaned  condition 
falls  into  the  bottom  of  the  corn  elevator,  and  is  then  carried  to  the  top  of 
the  machine  to  undergo  further  cleaning.  From  the  elevator  the  corn  falls 
into  the  awner  or  hummeller,  being  driven  forward  by  helical  blades,  to  the 
blunt  knives  of  the  awner,  and  from  thence  to  the  chobber,  where  chaff 
adhering  to  the  grain  is  rubbed  off  From  the  chobber  the  corn  falls  on  to 
a second  series  of  sieves,  meeting  in  its  course  the  second  blast,  which 
blows  and  sifts  light  and  coarse  foreign  matter  from  the  grain,  delivering 
on  to  the  first  corn-  and  chaff-receiving  board,  to  undergo  separation  again 
along  with  that  which  falls  from  the  concave.  From  the  sieves  in  the  second 
dressing  shoe  the  corn  falls  into  the  rotary  screen,  where  separations  are  made, 
producing  the  cleaned  sample,  while  the  tail  passes  through  the  wires  of 
the  screen  and  is  delivered  separately  into  the  corn  spouts,  then  into 
the  sacks.  There  are  modifications  of  the  Eansomes  machine  described. 
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but  they  are  not  of  an  important  nature,  the  general  principle  being  the 
same. 

Threshing  machines  can  be  fitted  with  automatic  feeders ; and  by  Act 
of  Parliament  all  must  be  fitted  with  a safety  attachment  to  prevent  the 
feeder  from  falling  into  the  drum,  though  these  are  very  frequently 
rendered  inoperative  by  those  whom  they  are  designed  to  protect. 

The  concave  is  made  adjustable,  so  that  it  can  be  regulated  according 
to  the  nature  of  the  crop  to  be  threshed.  The  drum  is  carried  on  the 
main  shaft,  and  all  other  pulleys  take  their  motion  from  it  directly  or 
indirectly.  It  is  advisable  for  the  main  shaft  to  be  lengthened  beyond  the 
main  pulley  so  that  an  additional  pulley  may  be  supplied  to  work  a big 
chaff-cutter,  when,  as  is  often  the  case  in  many  districts,  it  is  desired  to 
chaff  the  straw  as  it  leaves  the  threshing  machine.  The  large  sieves  and 
receiving  boards  are  reciprocated  from  cranks,  and  the  small  amount  of 
power  needed  to  work  them  is  due  to  the  fact  that  they  are  suspended  on 
wooden  or  steel  hangers,  which  prevent  friction.  With  so  many  parts,  and 
as  there  is  much  dust  associated  with  threshing,  all  bearings  should  be 
kept  well  oiled. 

The  ordinary  threshing  machine  will  thresh  all  farm  crops,  though  in 
some  cases  care  is  necessary  in  setting  the  drum  to  avoid  injury.  Clover  is 
threshed  to  free  the  seed  from  the  haulm,  and  is  afterwards  rubbed  to 
clear  the  seed  from  its  chaff;  but  machines  combining  these  operations, 
working  satisfactorily,  are  made.  Some  makers  provide  a special  attach- 
ment to  rub  small  quantities  of  seed.  Threshing  machines  can  be  fitted 
with  straw  trussers  to  truss  and  bind  the  straw  as  it  comes  from  the 
shakers.  Ordinarily  the  straw  is  carried  up  from  the  thresher  to  the  stack 
by  elevators  placed  in  front  of  the  shakers,  or  by  a cheaper  elevator  built 
on  to  the  machine,  which  is  decidedly  better,  so  far  as  straw  stacking  is 
concerned,  though  as  the  elevator  is  also  used  for  stacking  corn  and  hay,  the 
separate  elevator  is  more  commonly  employed. 


Ticks. — See  Parasites. 


Timothy  Gra.SS  or  Catstail  {PMeum  pratenselJj.). — This  is  a 
well-known  native  grass,  to  which  attention  was  especially  drawn  in  this 
country  about  the  middle  of  the  eighteenth  century.  Its  cultivation  was 
extended  in  Horth  America  through  the  efforts  of  Timothy  Hanson, 
commercial  samples  of  its  seed  being  subsequently  sent  to  Europe.  The 
plant  grows  to  a height  of  18  inches  or  more  on  strong  damp  land,  but 
on  dry  soil  remains  very  short.  It  is  loosely  tufted  in  habit,  and  has 
upright  stems  inclined  to  be  woody,  with  smooth  greyish-green  leaves, 
somewhat  short.  The  infiorescence  is  a dense  cylindrical  panicle  from 
1 to  6 inches  long.  The  spikelets  have  stout  empty  glumes  ending  in 
short  rough  awns.  The  seed  ” of  commerce  consists  of  the  minute  grains 
or  caryopses  of  the  plant  usually  surrounded  by  thin  membranous  flowering 
glumes. 

Timothy  grass  flowers  rather  later  than  most  meadow  grasses,  namely, 
in  J uly  and  August. 

It  is  found  on  almost  all  soils,  but  is  most  luxuriant  on  those  of  damper 
character  containing  a considerable  proportion  of  clay;  on  some  peaty 
lands  it  thrives  well.  It  is  one  of  the  most  valuable  of  meadow  grasses, 
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since  it  produces  a large  amount  of  herbage  which  is  nutritious  and  liked 
by  all  kinds  of  stock.  Timothy  grass  is  hardy  and  lasts  several  years. 

Soon  after  flowering  it  becomes  somewhat  woody  and  unpalatable,  hence 
leys  or  meadows  containing  it  should  be  cut  about  the  time  the  ear  is 
emerging  from  the  leaf-sheath. 

The  grass  is  a very  useful  constituent  of  mixtures  for  short  leys,  as  it 
grows  rapidly  and  attains  the  height  of  its  productiveness  in  the  first  or 

second  year  after  sowing. 

It  should  also  be  used  in  mixtures 
for  sowing  down  land  to  permanent  grass 
in  moderate  amount  where  the  soil  is 
heavy  and  damp. 

The  seed  is  very  cheap,  usually  of 
high  germinating  capacity  and  free  from 
impurities. 

In  some  districts  timothy  meadows 
produced  by  pure  sowings  of  this  grass, 
have  proved  very  useful,  giving  3 to  3-^ 
tons  of  excellent  hay  per  acre  for  eight 
or  ten  years  in  succession. 

Laying  down  stiff  land  to  timothy 
for  a time  has  shown  an  improved  tilth 
after  being  broken  up. 

Land  to  be  sown  down  with  this 
grass  should  be  clean,  or  weeds  are  liable 
to  check  it  at  the  beginning.  It  is 
often  sown  in  a spring  cereal  crop  or 
in  June  after  a fallow;  the  amount  of 
seed  to  be  used  is  about  16  lb. 

Where  farmyard  manure  can  t>e  had,  it  should  be  applied  in  autumn 
and  early  spring,  with  dressings  of  a mixture  of  1 to  cwt.  of  nitrate  of 
soda,  5 cwt.  superphosphate,  and  3 cwt.  of  kainit  per  acre  in  alternate 
years. 

It  is  best  cut  for  hay  when  the  stems  and  leaves  are  still  succulent ; 
later  it  becomes  woody  and  less  nutritious. 

Sooner  or  later  timothy  meadows  become  overrun  with  bromes  and 
other  useless  species  of  grass,  when  they  should  be  ploughed  up. 


Tithes. — The  origin  of  tithes  is  shrouded  in  obscurity.  They  have 
been  traced  back  in  England  to  Anglo-Saxon  times.  Their  history  is  long 
and  complicated,  and  in  some  points  obscure.  In  1836  a system  of  com- 
mutation was  introduced  by  which  a rent-charge  varying  with  the  price  of 
corn  has  been  substituted  for  the  old  and  cumbersome  method  of  payment 
in  kind.  The  value  of  the  tithe  rent-charge  in  each  parish  was  determined 
either  by  parochial  agreement  or  by  Commissioners  appointed  under  the 
Tithe  Acts.  The  amount  was  then  apportioned  on  the  land  in  the  parish. 
The  Commissioners  are  now  represented  by  the  Board  of  Agriculture  and 
Fisheries.  The  actual  amount  payable  is  settled  each  year,  and  depends  on 
the  average  price  of  corn  as  arrived  at  from  the  returns  made  under  the 
Corn  Eeturns  Act.  The  apportionments  of  the  Commissioners  may,  under 
certain  circumstances,  be  altered  at  the  instance  of  the  owner  of  the  land. 
Tithe  rent-charge  may  also  be  redeemed  under  certain  restrictions  and 
limitations. 
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In  practice  the  most  important  point  in  connection  with  tithes  is  their 
recovery.  This  is  now  regulated  by  the  Tithe  Act,  1891,  54  Viet.  c.  8. 
Under  this  Act  the  tithe  rent-charge  is  payable  by  the  owner  and  not  the 
occupier  of  the  land.  This  is  so  notwithstanding  any  contract  between  the 
parties  that  the  occupier  should  be  liable.  Any  such  contract  made  after 
the  passing  of  the  Act  is  void.  In  the  case  of  contracts  made  before  the 
Act  such  part  of  the  contract  is  declared  void,  but  the  occupier  must  pay 
to  the  landowner  sums  properly  paid  by  the  landowner. 

When  the  tithe  rent-charge  is  in  arrear  for  more  than  three  months, 
the  person  entitled  may  apply  to  the  County  Court  for  an  order  for  the 
recovery  of  the  amount.  Uot  more  than  two  years’  rent-charge  may  be 
recovered.  If  the  landowner  is  the  occupier,  the  Court  appoints  an  officer 
with  power  to  distrain  on  the  land.  If  no  sufficient  distress  can  be  found, 
the  owner  of  the  tithe  may  take  steps  to  obtain  possession  of  the  lands 
under  the  Tithe  Act,  1836,  s.  82.  If  the  owner  is  not  also  the  occupier, 
the  Court  appoints  a receiver  of  the  rents  and  profits.  Thus  the  liability 
for  payment  of  the  tithe  rent-charge  is  not  a personal  one,  but  is  fixed  on 
the  land. 

By  section  8 of  the  Tithe  Act,  1891,  it  is  enacted  that  if  the  County 
Court  is  satisfied  that,  if  the  amount  claimed  is  paid,  the  total  amount  paid 
for  tithe  rent-charge  for  twelve  months  preceding  the  day  on  which  the 
sum  claimed  became  payable  will  exceed  two-thirds  of  the  annual  value  of 
the  lands  as  assessed  for  income  tax  under  Schedule  B of  the  Income  Tax 
Act,  1853,  the  excess  shall  be  remitted.  Uo  remission  is  granted  except  in 
the  case  of  lands  used  solely  for  agricultural  or  pastoral  purposes,  or  for  the 
growth  of  timber  or  underwood. 


Tom a.t.O . — See  Gardening. 


Tracheotomy. — A surgical  operation  for  the  making  of  an 
opening  into  the  trachea  or  windpipe  and  the  insertion  of  a special  tube 
into  the  incision  in  order  to  relieve  oppressed  breathing,  caused  by  some 
obstruction  in  the  upper  part  of  the  air  passages.  Tracheotomy  is  both 
temporary  and  permanent.  Temporary  tracheotomy  is  mostly  performed 
in  the  horse  to  prevent  suffocation  from  swellings  and  other  impediments 
in  the  region  of  the  throat,  such  as  abscesses  in  strangles,  growths  in  the 
nose,  inflammation  of  the  tongue  (glossitis),  inflammation  of  the  larynx 
and  pharynx  (laryngitis  and  pharyngitis),  oedema,  dropsy  of  the  lining 
membrane  of  the  throat,  swelling  of  the  head  and  nostrils  in  purpura 
hemorrhagica,  etc.,  and  in  cattle  affected  with  post-pharyngeal  abscesses, 
scrofulous  or  tuberculous  tumours  in  the  glands  of  the  neck,  in  erysipelas 
of  the  head  and  tongue,  and  also  to  enable  the  removal  of  foreign  bodies 
that  may  have  accidentally  entered  the  trachea.  When  the  horse  is  affected 
with  acute  laryngitis,  pharyngitis,  or  strangles,  and  the  breathing  accompanied 
by  a loud  noise,  with  threatened  suffocation  of  the  patient,  the  sooner  the. 
operation  is  performed  the  better ; for  not  only  does  the  opening  allow  of 
free  access  of  air  to  the  lungs,  but  it  provides  an  outlet  for  any  fluid  that 
may  collect  in  the  upper  part  of  the  neck,  and  also  acts  as  an  exit  for  any 
matter  or  pus  that  might  find  its  way  into  the  windpipe  from  the  bursting 
of  an  abscess,  which  would  otherwise  pass  down  into  the  bronchial  tubes 
and  cause  inflammation  of  the  lungs.  In  cases  of  emergency,  temporary 
tracheotomy  may  be  performed  by  simply  cutting  right  through  the  skin, 
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connective  tissues,  and  windpipe,  about  6 or  7 inches  from  the  angle 
of  the  throat,  making  an  opening  from  2^  to  3 J inches  long,  keeping  the 
incision  open  by  passing  a piece  of  cord,  with  the  aid  of  a bent  needle, 
through  each  side  (including  skin,  muscle,  and  edge  of  windpipe),  tying 
the  ends  of  the  cord  together  on  the  top  of  the  neck — this  allows  of  the 
free  admission  of  air ; if  necessary,  a tracheotomy  tube  can  be  inserted 
subsequently.  The  operation  is  best  performed  when  the  horse  is  in  a 
standing  position  with  the  head  slightly  elevated  and  the  nose  extended ; 
a twitch  put  on  the  nose  assists  very  materially  in  keeping  the  animal 
steady,  the  skin  being  stretched  tightly  over  the  part  in  front  of  the  throat 
where  the  incision  has  to  be  made ; the  rings  of  the  windpipe  are  readily 
felt,  and  act  as  a guide. 

Permanent  tracheotomy  is  generally  resorted  to  in  cases  of  confirmed 
roarers,  or  when  morbid  growths,  as  polypi,  obstruct  the  passage ; a tube 
has  then  to  be  worn  permanently.  It  is  much  better  to  take  out  a small 
section  of  the  windpipe  altogether  than  to  simply  make  a slit  as  is  done 
in  the  temporary  operation,  as  by  so  doing  the  passage  is  not  so  liable  to 
contract  and  buckle  afterwards.  When  operating,  place  the  animal  in 
position  as  already  described,  and  make  an  incision  through  the  skin  and 
flesh  in  front  of  the  trachea,  exposing  the  cartilaginous  rings,  keeping  the 
lips  of  the  incision  apart  either  with  small  hooks  or  a piece  of  cord  carried 
through  the  edges  of  the  wound  on  each  side  and  tied  round  the  animal’s 
neck,  or  held  by  assistants ; then  pass  the  knife  through  between  two  of  the 
rings  and  cut  along  the  upper  edge  of  one  of  the  rings  horizontally  for 
about  1 inch,  then  down  through  one  or  more  rings  according  to  the 
size  of  the  tube  to  be  inserted,  and  again  down  from  the  other  side  of  the 
horizontal  incision  ; but  before  finally  cutting  across  the  bottom,  the  piece 
to  be  removed  must  be  secured  by  a hook,  piece  of  cord  or  wire,  to  prevent 
it  being  drawn  into  the  windpipe  by  the  act  of  inspiration.  A circular 
piece  can  be  excised  with  the  tracheotome,  a special  instrument  for  the 
purpose.  The  wound  to  be  cleaned  and  dressed  with  some  suitable 
antiseptic  and  the  tube  inserted.  For  the  first  three  or  four  weeks  the 
tube  must  be  removed,  every  second  or  third  day  cleaned,  and  replaced, 
the  wound  properly  attended  to,  and  any  granulations  kept  in  check 
by  the  application  of  nitrate  of  silver.  There  are  a variety  of  tracheotomy 
tubes  made  of  different  material,  such  as  vulcanite,  aluminium,  gun  metal, 
German  silver,  etc.,  and  also  of  various  sizes  and  descriptions,  the  writer 
having  a partiality  for  Field’s  tracheotomy  tube,  which  is  made  in  four 
different  sizes,  each  in  two  pieces ; it  is  easily  inserted  or  removed,  cleaned, 
and  replaced. 

By  the  operation  of  tracheotomy  numerous  horses  that  would  otherwise 
be  useless  are  made  to  do  useful  work,  both  on  the  road  and  field. 


Trefoils. — The  following  three  species  of  leguminous  plants  are 
spoken  of  as  trefoils,  namely  : — 

1.  Yellow  Teefoil  {Medicago  lupulina,  L.). 

2.  Bird’s-foot  Trefoil  {Lotus  corniculatus,  L.). 

3.  Greater  or  Marsh  Bird’s-foot  Trefoil  {Lotus  uliginosus,  Schk. ; 
L.  major,  Sm.). 

1.  Trefoil,  yelloiu  trefoil,  hlach  medich,  hop  trefoil,  and  nonsuch  clover 
are  names  given  to  a small  annual  or  biennial  species  which  is  met  with  m 
a wild  state  on  many  kinds  of  soil  throughout  the  country.  It  is  especially 
abundant  in  limestone  districts. 
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The  stems  are  from  6 to  18  inches  long,  the  lower  part  often  lying  close 
to  the  ground.  The  leaves  are  trifoliate,  each  leaflet  being  heart-shaped, 
with  a projecting  tip  to  the  midrib. 

The  flowers  are  yellow  in  small  heads.  The  fruit  is  a kidney-shaped 
pod,  which  turns  black  when  ripe,  and  contains  one  seed  of  a greenish- 
yellow  colour  about  the  size  of  a red  clover  seed. 

Black  medick  or  trefoil  is  occasionally  sown  by  itself  to  provide  sheep 
feed  on  light  chalky  land,  but  its  chief  agricultural  use  is  for  mixing  with 
clovers  and  grasses  in  short  leys,  where  it  helps  to  fill  up  the  “bottom”  of 
the  ley.  It  stands  cold  and  drought 
very  well,  and  is  a nutritious  fodder, 
although  stock  are  not  particularly 
fond  of  it. 

2.  Bird' 8-foot  trefoil  is  a perennial 
plant  common  in  dry  pastures  and 
waste  places.  Its  stems  are  procum- 
bent, from  4 to  16  inches  long;  the 
leaves  pinnately  compound  with  five 
almost  smooth  obovate  leaflets.  The 
inflorescence  or  head  bears  from  five 
to  ten  yellow  flowers.  The  purplish 
fruits  are  narrow  legumes  about  an 
inch  long,  containing  a number  of 
round  chocolate-coloured  seeds.  When 
ripe,  the  five  or  six  spreading  fruit 
usually  met  with  have  a fanciful  re- 
semblance to  a bird’s  foot. 

It  is  a very  variable  species,  some 
of  the  varieties  being  smooth  with 
wiry  stems  and  small  leaves,  others 
being  more  succulent  and  fleshy  with 
more  hairy  leaves.  It  thrives  on 
dry,  poor  soils,  and  should  form  a 
constituent  of  all  mixtures  for  sowing  down  permanent  grass  land  on  such 
soils.  It  is  too  slow  in  growth  for  use  in  short  leys.  Sheep  are  fond  of  it, 
and  it  is  very  nutritious  for  all  farm  animals.  The  seed  is  expensive. 

Meadows  containing  bird’s -foot  trefoil  should  be  cut  early,  as  its 
flowers  contain  a bitter  substance  which  is  not  very  palatable. 

3.  Greater  'bird' 8-foot  trefoil  resembles  the  preceding  in  general  botanical 
character,  but  is  a taller,  more  upright  growing  species,  and  grows  mostly 
in  moist  meadows  where  few  leguminous  plants  thrive  satisfactorily.  It 
provides  more  fodder  and  is  less  bitter  than  the  ordinary  hird’s-foot  trefoil. 
The  seed  is  much  cheaper  also,  smaller,  and  of  pale  green  tint. 


Yellow  Trefoil 


Trembling’  in  Sheep. — Louping-Ill. 


Trichinosis. — See  Parasites. 


Tuberculosis. — No  disease  of  the  domesticated  animals  has  in 
recent  years  excited  so  much  general  interest  as  is  at  present  manifested 
in  tuberculosis.  This  interest  depends  on  the  fact  that  the  great  human 
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scourge  of  tuberculosis  or  consumption  is  regarded  as  identical  with,  or  so 
closely  related  to,  tuberculosis  in  farm  animals  that  the  existence  of  the 
latter  endangers  human  health,  rather  than  on  any  alarm  experienced  by 
the  stockowner  as  to  losses  among  his  stock.  The  importance  of  the 
relation  of  tuberculosis  of  the  lower  to  that  of  the  higher  animal  may 
possibly  have  been  sometimes  exaggerated,  but  undoubtedly  as  a source  of 
loss  to  the  stockowner,  tuberculosis  among  his  stock  has  been  grossly 
underestimated. 

History  indicates  a very  ancient  existence  of  tuberculosis  in  men  and 
the  lower  animals.  At  the  present  time  between  fifty  and  sixty  thousand 
human  beings  die  annually  from  this  disease  in  Great  Britain,  while  it 
has  been  estimated  that  about  80  per  cent,  of  our  dairy  cows  are  affected. 

Tuberculosis,  a comparatively  modern  name,  owes  its  origin  to  the  fact 
that  one  common  manifestation  of  the  disease  in  man  takes  the  form  of  small 
nodules  or  tubercles.  Scrofula,  phthisis,  consum'ption,  and  decline  have  at 
various  times  been  in  use.  From  ancient  records  it  may  be  gathered  that 
it  has  from  very  early  times  been  suspected  of  being  communicable  from 
the  lower  animals  to  man.  In  1865,  Villemin  inoculated  rabbits,  and 
proved  conclusively  that  the  tuberculosis  of  man  and  that  of  the  ox  were 
communicable  to  the  rabbit.  In  1868,  Chauveau  inoculated  it  from  ox  to 
ox.  The  most  fruitful  event,  however,  was  the  discovery  of  the  bacillus  of 
tuberculosis  by  Koch  in  1882.  Evidence  from  the  slaughter-houses  on  the 
Continent  in  the  early  part  of  last  century  attracted  much  attention,  and 
led  to  promulgation  of  measures  to  avert  the  danger  to  man.  Though  the 
disease  was  long  known  to  exist  to  a considerable  extent  in  our  herds, 
its  great  prevalence  was  punctuated  by  the  revelations  of  post-mortem 
examination  of  animals  in  the  process  of  dealing  with  pleuro-pneumonia. 
An  analysis  of  the  Registrar-General’s  returns  for  twenty  years  prior  to 
1898  indicated  that  while  there  was  a very  marked  decline  in  the  mortal- 
ities from  tuberculosis  at  the  meat-eating  ages  throughout  Great  Britain, 
there  was  no  corresponding  diminution  in  the  deaths  of  young  children  at 
the  milk-drinking  age.  The  publication  of  these  figures  awakened  general 
interest  in  cow’s  milk,  which  the  statistics  appeared  to  seriously  incriminate. 
Ten  years  previous  to  this  a Departmental  Committee  had  considered 
the  subject,  particularly  in  relation  to  the  meat  supply.  In  1895  a 
Royal  Commission  took  evidence  which  suggested  measures  for  dealing  with  i 
meat  and  milk. 

Tuberculosis  in  man  and  other  animals  is  a contagious  disease  induced 
by  a very  small  rod-shaped  micro-organism,  the  tuhercle  lacillus,  which  is 
always  derived  from  an  animal  affected  with  the  malady.  This  bacillus  : 
can  live  for  some  time  outside  the  animal  body,  though  it  does  not  multiply 
at  temperatures  much  lower  or  higher  than  that  of  the  animal.  It  is  soon  'j 
killed  by  exposure  to  sunlight  or  temperatures  above  180°  F.  If  stained  ^ 
by  some  of  the  dyes  used  for  this  purpose  in  the  laboratory  and  subjected  j 
to  the  action  of  acids,  the  stain  is  not  removed.  This  has  given  rise  to  the  :| 
expression  acid  fast,  which  was  formerly  supposed  to  be  an  exclusive  char-  jl 
acteristic,  but  now  known  to  be  common  to  other  micro-organisms  as  that  j 
found  on  timothy  grass,  the  butter  bacillus,  and  others.  This  feature  was  i* 
at  first  used  to  distinguish  the  tubercle  bacilli,  and  proved  a source  of  error.  | 

Tubercle  bacilli  are  usually  contained  in  discharges  of  animals  whose  j 
tuberculosis  is  situated  in  a part  having  communication  with  the  outer 
world.  Thus  they  may  be  coughed  up  from  tuberculous  lungs,  and  discharged 
through  nostrils  or  mouth,  or  swallowed,  passed  with  the  fseces  of  animals 
with  tuberculosis  of  the  intestines,  or  which  swallow  bacilli,  with  the  urine 
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from  tuberculous  kidneys,  by  the  vagina  from  the  tuberculous  womb,  with 
the  milk  from  tuberculous  udders,  etc.  Tuberculosis  may  follow  entrance 
of  the  bacillus  by  the  mouth  with  food  or  water,  by  inhalation  into  the 
lungs  in  breathing,  by  passage  into  the  uterus  by  means  of  the  penis,  etc., 
through  the  teat  into  the  udder,  by  inoculation  through  a wound  or  injec- 
tion into  the  tissue  underlying  the  skin  or  into  a blood  vessel. 

Tubercle  bacilli  multiply  in  the  tissues  and  not  in  the  blood,  where 
they  are  rarely  found,  and  then  in  small  numbers.  Having  settled  in  the 
tissues  they  multiply  there,  and  the  result  of  their  activities  is  the  develop- 
ment of  new  cells,  production  of  the  lesion  or  tubercle,  and  some  bacterial 
poison.  The  tubercle  is  often  comparatively  small,  and  is  usually  described 
as  like  a millet-seed.  In  the  lower  animals  the  diseased  part  is  usually 
much  more  extensive  or  tends  to  become  so,  and  large  areas  may  be  affected. 
This  new  growth  tends  to  break  down  into  a substance  of  the  consistence  of 
cheese  (caseation),  or  custard.  This  process  may  involve  the  wall  of  a 
blood  vessel  into  which  the  crop  of  tubercle  bacilli  may  pass  and  be  carried 
by  the  blood  stream  to  the  heart  and  then  into  the  general  circulation. 
Entering  first  the  lung,  many  of  the  bacilli  become  arrested  in  its  small 
blood  vessels,  where  they  settle  and  form  new  tubercles,  which  are  generally 
small  and  evenly  distributed  throughout  the  lung  {miliary  tuberculosii). 
Some  bacilli  escape  and  are  carried  to  other  parts  to  set  up  the  tuberculous 
process  there.  The  state  induced  by  this  manner  of  distribution  of 
the  bacilli  is  known  as  generalised  tuberculosis ^ of  which  the  lungs  give 
the  most  conclusive  evidence.  This  occurs  but  very  rarely  in  cattle. 
The  effect  of  such  occurrences  is  sometimes  rapidly  fatal  to  the  subject,  but 
in  other  cases  recovery  takes  place  and  carcasses  of  animals  so  affected 
occasionally  go  to  the  butcher.  It  will  be  evident  that  in  such  cases 
tubercle  bacilli  may  possibly  be  in  any  part  of  the  carcass.  The  bacillus 
is  non-motile,  i.e.  does  not  move  of  its  own  powers,  so  that  whenever  found 
it  must  have  been  brought  by  some  transporting  agency.  It  has  been  shown 
how  bacilli  are  distributed  by  the  blood  stream,  and  in  order  to  comprehend 
how  tuberculosis  is  usually  spread  in  the  body,  it  is  necessary  to  realise  the 
existence  of  another  moving  fluid — the  lymph  which  exists  in  the  nooks 
and  crannies  of  nearly  all  the  tissues.  The  lymph  flows  from  the  tissues 
to  the  lymph  glands  (kernels),  which  are  scattered  generally  over  the 
system.  When  the  tubercle  bacillus  enters  into  a part  through  some  natural 
orifice  or  a wound,  it  may  commence  its  action  at  the  spot  and  produce 
tuberculosis  there,  or  it  may  be  directly  transported  by  the  lymph  stream  to 
the  nearest  lymphatic  gland,  where  it  is  usually  arrested  and  induces 
tuberculosis  in  the  gland.  In  fact,  it  usually  happens  that  the  lymphatic 
gland  in  closest  relation  to  the  port  of  entry  or  place  of  settlement  of  the 
bacillus  becomes  affected.  While  the  disease  is  so  limited,  and  in  the  great 
majority  of  cases  such  is  the  case,  it  is  known  as  localised  tuberculosis. 
Tubercle  bacilli  may,  however,  get  into  the  heart  by  the  main  lymph  stream 
and  produce  generalised  tuberculosis,  in  the  same  manner  as  when  transported 
by  the  blood  stream.  The  flesh  of  an  animal  with  localised  tuberculosis  may 
be  free  from  bacilli  and  without  danger  to  man,  but  localised  tuberculosis 
may  exist  in  several  situations,  and  be  extensive,  and  so  render  large 
portions  or  the  whole  of  a carcass  unfit  for  consumption.  The  disease  is 
by  no  means  invariably  fatal.  In  some  cases  the  tuberculous  lesion  becomes 
gritty  from  deposit  of  calcareous  matter.  This  condition  indicates  that  the 
bacillus  does  not  flourish  well,  that  the  disease  is  not  progressive,  and 
that  recovery  has  taken  place  or  is  in  progress.  Such  tubercles  often 
contain  no  effective  bacilli.  The  poisons  formed  by  the  tubercle  bacillus 
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in  cattle  are  usually  small  in  amount,  or  not  very  potent,  as  the  general 
health  of  animals  extensively  diseased  often  appears  quite  good. 

Animals  of  many  species  are  subject  to  tuberculosis.  It  is  by  far 
most  common  in  man  and  cattle ; it  is  frequently  met  with  in  pigs,  occa- 
sionally in  the  horse,  cat,  dog,  the  common  fowl,  hand-reared  pheasants,  and 
more  rarely  the  sheep,  while  many  other  animals  are  naturally  infected. 
Fish,  frogs,  and  reptiles  have  been  infected  by  inoculation.  Babbits  and 
guinea-pigs,  though  most  readily  infected  experimentally,  rarely  contract  the 
disease  in  the  natural  wild  state  or  kept  as  tame  animals  usually  are.  It 
has  been  stated  that  tuberculosis  does  not  exist  in  wild  animals  in  a state  of 
nature.  Observation  seems  to  show  such  an  occurrence  to  be  rare,  but  it 
would  appear  as  though  monkeys  in  the  natural  wild  state  have  been 
found  affected  with  the  disease. 

It  is  calculated  that  from  10  to  20  per  cent,  of  the  population  of  Great 
Britain  are  the  subjects  of  tuberculosis  in  some  form  and  degree,  and  that 
1 in  every  550  deaths  is  from  this  disease.  It  has  been  given  as  the 
opinion  of  experts  that  about  30  per  cent,  of  our  dairy  cows  are  affected, 
but  as  cattle  are  not  usually  kept  until  killed  by  disease,  the  number  of 
deaths  from  bovine  tuberculosis  is  comparatively  small  in  relation  to 
the  proportion  of  tuberculous  individuals. 

Time  and  space  forbid  lengthy  consideration  of  the  important  question 
as  to  whether  the  bacillus  which  gives  rise  to  tuberculosis  in  animals  of  one 
species  is  the  same  for  all  susceptible  species.  The  variation  in  physical 
characters  and  vital  properties  are  usually  such  as  are  exhibited  by  other 
disease-producing  organisms,  which  may  vary  as  a result  of  differences  in 
environment,  as  variety  of  soils  may  affect  the  plants  arising  from  the  seeds 
of  a single  plant.  It  appears  probable  that  such  differences  as  exist  in 
tubercle  bacilli  are  brought  about  by  residence  in  animals  of  the  different 
species,  those  types  surviving  which  overcome  the  resistant  conditions  in 
each  species.  Mammalian  tubercle  bacilli,  i.e.  those  found  affecting 
mammals,  are  all  probably  nearer  each  other  in  character  and  properties 
than  avian  tubercle  bacilli,  which  affect  poultry,  etc. 

The  bacillus  found  almost  invariably  in  tuberculosis  of  cattle  is  spoken 
of  as  the  hovine  tubercle  bacillus  or  as  of  the  bovine  type  ; the  same  is  also  most 
commonly  found  in  connection  with  the  disease  in  the  pig  and  horse. 

In  tuberculous  man  in  different  cases  bacilli  of  at  least  two  types  and 
another  displaying  intermediate  characteristics  are  found.  Of  the  two 
distinct  types  one  is  regarded  as  bovine  and  the  other  as  human.  The 
bovine  bacillus  of  man  possesses  a higher  degree  of  virulence,  and  acts  in  the 
same  way  as  regards  infection  of  pigs,  monkeys,  anthropoid  apes,  and  puppies  ^ 
as  bovine  bacilli  from  a tuberculous  cow.  It  is  concluded  that  the  human  i 
subject  derives  his  tuberculosis  from  two  sources,  the  majority  of  cases 
from  tuberculous  man,  the  minority  from  cattle.  In  a large  proportion  of  i 
the  cases  of  tuberculosis  in  the  human  subject,  which  are  regarded  as 
arising  from  swallowing  tubercle  bacilli,  these  are  of  the  bovine  type.  The 
conclusion  of  the  Eoyal  Commission  now  sitting  is  that  a very  large  ■ 
proportion  of  tuberculosis,  especially  of  children,  contracted  by  ingestion,  is  i 
due  to  bacilli  of  bovine  source — “A  very  considerable  amount  of  disease 
and  loss  of  life,  especially  amongst  the  young,  must  be  attributed  to  cow  s i- 
milk  containing  tubercle  bacilli.” 

Tuberculosis  of  cattle  derives  its  chief  significance  from  the  last-named  i 
fact.  Its  importance  is  added  to  by  the  fact  that  the  tuberculosis  of  j 
other  animals  of  the  farm  is  derived  from  cattle.  Indeed,  if  there  were  | 
no  tuberculosis  of  bovines,  the  disease  would  have  no  special  interest  |3 
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for  the  stockowner.  The  insidious  onset  and  slow  progress  of  the  disease 
have  tended  to  obscure  the  actual  monetary  loss  attributable  to  it,  while 
non-realisation  of  the  loss,  and  the  contagious  nature  of  the  disease,  and 
the  possibility  of  preventing  it,  are  largely  responsible  for  the  alarming 
prevalence  which  has  been  revealed  of  late.  Legislative  measures  at  present 
in  force,  the  spread  of  knowledge  of  the  laws  of  sanitation,  the  teaching  of 
dairying,  etc.,  have  already  done  something  towards  drawing  attention 
to  the  necessity  for  averting  the  danger.  Legislation  in  prospect  will 
probably  do  much  more.  The  expressed  determination  of  the  meat  traders 
to  refuse  to  purchase  without  warranty  against  loss  from  seizure  of 
carcasses  on  account  of  tuberculosis  should  all  aid  in  accentuating 
the  desirability  of  attempting  to  suppress  and  eventually  eradicate  the 
disease. 

Tuberculosis  is  very  rarely  found  in  calves  at  birth,  about  3 in  1000 
is  regarded  as  an  approximately  correct  estimate.  Up  to  a year  old  the 
proportion  is  small,  but  the  prevalence  increases  with  age  and  cohabitation 
indoors,  consequently  it  is  amongst  old  dairy  cows  that  tuberculosis  is  most 
common.  As  aforesaid,  it  has  been  computed  that  over  30  per  cent,  of  all 
the  cows  in  Great  Britain  are  in  a lesser  or  greater  degree  tuberculous. 
The  tuberculin  test,  verified  by  post-mortem  examination,  has  shown  that 
every  cow  in  some  large  herds  was  affected,  and  80  to  85  per  cent,  not 
very  uncommonly.  The  extent  of  the  disease  depends  largely  on  housing ; 
generally  speaking,  the  longer  the  period  of  life  spent  indoors  the  heavier 
the  incidence  of  tuberculosis.  In  countries  like  Jersey,  where  cattle  spend 
the  whole  of  their  lives  out  of  doors,  tuberculosis  in  them  is,  if  existent, 
very  rare,  whereas  Jersey  cattle  imported  into  England  and  housed  with 
other  cattle  contract  the  disease  very  readily.  Older  cows  are  more 
frequently  affected  than  young  ones,  probably  because  they  have  cohabited 
longer  with  affected  animals.  It  is,  however,  of  the  highest  importance  to 
realise  that  it  is  not  the  mere  fact  of  housing  which  accounts  for  the 
prevalence  of  the  disease,  but  the  housing  in  association  with  tuberculous 
animals  discharging  tubercle  bacilli.  Some  herds  contain  no  tuberculous 
animals  and  so  remain  free  unless  an  affected  animal  is  introduced  to  provide 
the  bacilli,  without  which  tuberculosis  cannot  exist.  The  tubercle  bacillus  is 
very  widely  distributed,  but  it  is  a mistake  to  regard  it  as  ubiquitous,  especi- 
ally if  the  acceptance  of  such  a view  should  lead  to  the  conclusion  that 
tuberculosis  of  cattle  is  a necessary  evil  which  cannot  be  averted.  If  bad 
housing  alone  will  not  induce  tuberculosis,  the  provision  of  fine  cattle  sheds 
alone  will  not  prevent  the  spread  of  the  disease  if  there  are  bacilli-discharging 
animals  in  them,  for  these  are  the  factors  of  supreme  importance  in  spreading 
disease  amongst  cattle  and  providing  bovine  bacilli  for  infection  of  the  human 
subject.  Cattle  probably  most  commonly  become  affected  by  taking  bacilli 
with  food  contaminated  by  neighbours  or  inhale  bacilli  as  dust. 

As  in  other  animals,  tuberculosis  assumes  in  cattle  different  forms  or 
manifestations  according  to  the  part  in  which  the  tuberculous  process  occurs, 
the  extent  of  the  change  produced,  and  the  rate  of  its  progress.  In  most 
cases  in  cattle  the  disease  is  of  a chronic  nature.  In  the  lungs  the  lesions 
are  usually  found  in  masses,  which  do  not  so  commonly  break  down  and 
become  discharged  by  coughing  as  is  the  case  with  phthisical  man,  nor  is 
miliary  tuberculosis  so  often  met  with.  The  pleura  or  lining  of  the  chest 
and  lungs  is  often  the  seat  of  tuberculosis,  which  commonly  assumes  the 
form  of  “ grapes.”  In  the  abdomen,  the  intestines^  their  glands^  the  liver, 
kidney,  and  indeed  any  part  may  be  a seat  of  the  disease ; the  lining 
membrane  of  the  abdomen  or  peritoneum  is  often  affected  like  the  pleura. 
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It  is  usually  from  the  peritoneum  that  bacilli  pass  to  the  glands  above  the 
udder  or  to  the  udder  itself.  The  glands  of  the  throat,  the  womb  of  the 
cow,  and  penis  of  the  bull  may  be  the  seats  of  the  disease.  Tuberculosis 
of  the  muscles  is  extremely  rare. 

The  term  open  tubercidosis  implies  that  the  disease  is  so  situated  that  there 
is  communication  between  the  lesion  and  the  outer  world  through  some 
natural  opening  or  wound  affording  the  chance  for  bacilli  to  be  discharged. 
Tuberculosis  of  the  throat,  bronchial  tubes,  some  cases  of  the  lungs, 
intestines,  kidneys,  womb,  penis  and  udder,  and  tuberculous  abscesses  burst 
through  the  skin,  must  be  included  in  this  category.  Animals  so  affected 
are  deemed  dangerous  to  their  companions  and  contaminators  of  milk,  etc. 

Clinical  tuberculosis  is  not  a very  well-defined  expression,  but  it  is 
generally  taken  to  refer  to  cases  which  can  be  diagnosed  during  life 
without  the  aid  of  tuberculin.  In  many  cases  of  bovine  tuberculosis  there 
is  some  tendency  for  the  disease  to  progress,  and  if  the  subjects  were  allowed 
to  live  long  enough  would  prove  fatal.  In  many  instances  the  tuberculous 
process  remains  very  limited,  or  complete  recovery  takes  place.  Indeed,  the 
tuberculous  change  may  be  very  extensive,  and  few  or  no  signs  of  ill-health 
be  noticeable.  With  the  ordinary  means  of  observation  it  may  sometimes 
be  possible  to  form  a decided  opinion  that  an  animal  is  tuberculous,  but 
without  the  aid  of  tuberculin  it  is  not  possible  to  say  for  certain  that 
any  bovine  animal  is  not  tuberculous. 

It  is  a fallacy  to  assume  that  all  “ wasters”  and  “ piners  ” are  tuberculous, 
probably  the  large  majority  of  cases  so  called,  especially  if  associated  with 
diarrhoea,  are  due  to  worms  or  other  micro-organisms  and  not  to  tubercle 
bacilli.  A proportion  of  tuberculous  animals  may  during  life  show  some 
symptoms,  such  as  chronic  cough,  shortness  of  breath,  wasting,  diarrhoea, 
discharge  from  the  womb,  swellings  on  the  outside  of  the  throat,  changes  in 
the  udder,  milk,  etc.,  which  should  excite  suspicion,  though  the  apparently 
healthy  but  really  tuberculous  animal  is  much  more  common.  It  is  remark- 
able that  really  prime  animals,  even  prize  winners  at  fat  stock  shows,  are 
sometimes  found  post-mortem  extensively  tuberculous.  The  existence  of 
tuberculosis  may  sometimes  be  determined  during  life  by  microscopic  exa- 
mination of,  or  inoculation  with,  some  of  the  discharges  before  referred  to. 

Tuberculin. — Though  infallibility  may  not  be  claimed  for  it,  there  can 
be  no  doubt  that  the  tuberculin  test  is  superior  to  all  other  means  at  our 
disposal  for  the  diagnosis  of  tuberculosis.  Tuberculin  is  prepared  by 
cultivating  tubercle  bacilli  in  glycerine  broth.  The  bacilli  of  this  culture 
are  killed  by  exposure  to  very  high  temperature,  and  the  dead  bacilli  are 
then  removed  by  filtration.  That  which  passes  through  the  filter  has  some 
phenol  added  to  it,  and  becomes  tuberculin.  This  sterile  fluid  contains  no 
bacilli,  and  the  bacterial  product  or  extract  given  in  large  doses  to  non- 
tuberculous  cattle  does  not  appear  to  affect  their  health,  but  when  injected 
into  a tuberculous  animal,  excites  a reaction  manifested  by  a rise  of 
temperature  of  a particular  character.  Tuberculin  does  not  reveal  the  seat 
or  the  extent  of  the  disease,  indeed  the  reaction  is  often  very  marked  in  cases 
in  which  evidence  of  the  disease  is  extremely  slight,  whereas  only  a slight  or 
no  reaction  may  be  given  in  advanced  cases,  in  which  ordinary  observation 
may  lead  to  the  correct  conclusion.  It  may  happen  that  tuberculin  is 
injected  very  soon  after  an  animal  has  become  invaded  by  tubercle  bacilli 
which  have  not  yet  got  into  action,  as  it  were,  but  which  will  soon  induce 
tuberculosis.  This  may  not  frequently  happen,  but  it  is  within  the  range 
of  possibilities,  and  may  be  held  to  account  for  some  of  those  apparently 
anomalous  circumstances  in  which  a cow  or  bull  tested  and  failed  to 
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react  before  starting  on  a journey  across  the  ocean,  is  found  on  arrival  at 
its  destination  to  react.  It  is  also  possible  that  the  temperature  may  rise 
after  injection  from  other  causes  which  should  be  guarded  against.  Again, 
tuberculin  sometimes  yields  a reaction  in  an  animal  which  so  far  reveals 
no  signs  of  tuberculosis.  It  is  probable  that  in  many,  if  not  all,  of  such 
cases,  our  inability  to  discover  the  disease  in  its  early  stage  is  more  to 
blame  than  tuberculin. 

The  use  of  tuberculin  may  possibly  be  abused,  as  after  it  has  been 
injected  into  a tuberculous  animal  and  induced  a reaction,  such  an 
animal  may  not  respond  if  tested  soon  after,  unless  large  doses  or  much 
stronger  tuberculin  is  used.  All  cases  of  tuberculosis  which  react  to  tuber- 
culin are  not  equally  dangerous  to  the  subject  or  in  relation  to  the  spread  of 
the  disease ; a very  large  proportion  have  only  small  tuberculous  lesions, 
shut  off  entirely  from  communication  with  the  outer  world,  but  tuberculin 
does  not  tell  us  which  animals  are  discharging  tubercle  bacilli.  The 
expert  examination  of  cattle  and  materials  discharged  by  them  is  necessary, 
and  experience  proves  that  when  milk  is  shown  to  contain  tubercle  bacilli, 
veterinary  examination  is  usually  successful  in  detecting  the  cow  or  cows 
which  may  be  supplying  it,  and  that  their  removal  is  effectual  in  securing 
freedom. 

Tuberculosis  of  the  udder,  tubercular  mammitis  or  mastitis  demands 
special  attention,  as,  when  this  exists,  tubercle  bacilli  are  undoubtedly 
discharged  in  the  milk.  The  udder  may  become  affected  by  passage  of 
tubercle  bacilli  through  the  canal  of  the  teat,  but  the  mode  of  entry  is 
rare  in  practice.  The  usual  course  is  for  the  bacilli  to  pass  from  the 
abdomen  to  the  lymphatic  glands  above  the  udder,  and  then  to  the  udder,  or 
they  may  pass  directly  to  the  udder.  The  udder  is  accordingly  most  often 
affected  late  in  the  course  of  the  disease,  so  that  when  this  organ  is  found 
affected,  extensive  tuberculosis  is  often  found  elsewhere.  This  is  not 
perhaps  invariably  the  case,  though  we  are  informed  by  a most  experienced 
veterinary  inspector  of  high  repute,  that  in  his  inspection  of  meat  he  had 
never  met  with  tuberculosis  of  the  udder  in  cows  except  in  those  so  far 
advanced  in  the  disease  that  the  whole  carcass  had  to  be  condemned. 
The  extent  to  which  tuberculosis  of  the  udder  prevails  in  our  cows  has 
been  variously  estimated  at  from  2 to  5 per  cent,  of  all  the  cows  in  the 
country.  From  personal  experience  and  the  analysis  of  records  of  public 
authorities  dealing  with  immense  numbers  of  slaughtered  cows,  we  are 
disposed  to  think  this  estimate  is  much  too  high,  and  that  2 to  3 per  cent, 
of  coius  which  are  tuberculous  more  nearly  represents  the  conditions 
revealed.  Taking  the  estimate  of  30  per  cent,  of  all  our  cows  being  tuber- 
culous, this  means  that  about  1 in  every  200  cows  in  Great  Britain  is  the 
subject  of  tuberculosis  of  the  udder. 

The  disease  is  more  common  in  the  udder  of  the  cow  than  in  that  of 
any  other  female ; probably  this  is  accounted  for  by  the  fact  that  tubercu- 
losis of  the  lining  membrane  of  the  abdomen  is  so  much  more  common  in 
cattle,  though  it  may  possibly  be  influenced  by  the  special  condition  of 
milk  production  and  milking. 

The  disease  most  frequently  commences  at  the  upper  part  of  one  of  the 
hind  - quarters,  and  the  lymphatic  gland  above  may  be  often  enlarged. 
The  disease  may  begin  in  one  or  both  quarters,  indeed  in  any  or  all, 
but  more  commonly  in  one,  though  there  is  a tendency  for  all  to  become 
involved,  if  the  subject  is  allowed  to  live.  The  quarter  enlarges  slowly 
and  generally  (not  in  “ lumps  ”),  and  becomes  more  firm.  Throughout  the 
disease  the  parts  are  apparently  painless,  in  fact  rather  less  sensitive 
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to  pressure  than  in  health,  so  that  the  commencement  of  the  disease 
often  escapes  notice.  At  first  the  milk  may  show  very  little  alteration  to 
the  naked  eye,  though  it  often  contains  tubercle  bacilli ; as  the  disease 
advances  it  becomes  thinner  and  poorer  in  cream,  and  there  is  a considerable 
amount  of  sediment.  Later  on  the  amount  is  much  diminished,  and  it 
may  be  stringy  and  watery,  and  contain  flakes  of  thick  material.  In  this 
stage  tubercle  bacilli  are  usually  very  numerous. 

As  far  as  is  known,  tubercle  bacilli  but  rarely  pass  out  with  the  milk, 
except  when  the  udder  is  tuberculous,  though  it  is  believed  there  is  a 
possibility  of  such  occurring  in  cases  of  extensive  and  widespread  disease 
of  clinically  tuberculous  cows.  During  milking  and  after  there  is  the 
chance  of  milk  being  contaminated  with  bacilli  emitted  with  any  discharge 
of  the  cow  herself  or  her  companions ; and  in  considering  measures  to 
ensure  a pure  supply,  or  to  suppress  tuberculosis  in  farm  stock,  the  bacilli 
discharged  through  other  channels  beside  the  teats  must  be  allotted  a high 
degree  of  importance. 

Tuberculosis  of  the  pig  is  usually  acquired  by  ingesting  bovine  tubercle 
bacilli  in  cow’s  milk  or  offal.  The  throat  is  often  first  affected,  the 
intestines,  spleen,  lungs,  bones,  especially  those  supporting  the  loins,  are 
not  infrequently  found  diseased,  and  as  it  was  considered  more  liable  to 
become  generalised  in  this  animal,  the  Koyal  Commission  of  1905  advised 
destruction  of  all  carcasses  which  yielded  any  evidence  of  the  disease.  We 
have  so  frequently  found  tuberculosis  in  pigs  killed  for  the  butcher  so 
limited  in  extent  as  to  lead  us  to  question  the  necessity  for  such  uniformity 
of  action. 

Tuberculosis  of  the  horse  is  probably  derived  from  a bovine  source.  • Its 
manifestations  are  somewhat  similar  to  those  referred  to  in  the  pig.  In  a 
considerable  proportion  of  cases  the  bones  of  the  neck  are  involved,  causing 
stiff  neck  and  general  stiffness  in  movement. 

T aberculosis  of  fowls  is  usually  found  affecting  the  intestines  and  liver. 
We  have  failed  to  induce  the  disease  by  feeding  fowls  for  long  periods  on 
the  affected  parts  of  carcasses  of  tuberculous  cows  and  the  expectorate  of 
man  suffering  from  phthisis,  both  containing  large  numbers  of  tubercle 
bacilli.  In  the  ordinary  way  poultry  probably  obtain  their  infection  from 
fowls. 

Tuberculosis  of  cattle  involves  two  principal  considerations,  namely, 
the  provision  of  flesh  and  milk  free  from  tubercle  bacilli,  and  the  suppres- 
sion or  eradication  of  tuberculosis  of  stock.  These  are  perhaps  not 
identical,  but  they  are  so  closely  allied  that  the  latter  cannot  proceed 
without  the  former.  Eradication  of  the  disease  from  his  stock  should  be 
the  ideal  of  every  stockowner,  for  with  his  herd  free  from  tuberculosis,  the 
other  and  greater  ideal  would  be  accomplished,  while  even  only  a decrease 
in  the  number  of  tuberculous  cows  should  mean  diminishing  the  dangers 
of  milk.  Unfortunately  tuberculosis  in  cattle  and  in  man  is  generally 
looked  on  as  one  of  those  inherited  necessary  evils  which  cannot  be 
averted ; such  is,  however,  not  the  case.  Tuberculosis  is  a contagious 
disease  and  preventable.  There  is  no  evidence  to  show  that  heredity 
materially  influences  its  existence  or  prevalence.  In  about  3 cases  in 
1000  calves  are  born  tuberculous,  but  this  is  probably  because  the  wombs 
of  the  mothers  are  affected.  Though  the  penis  of  the  male  may 
occasionally  convey  tubercle  bacilli  to  the  womb  and  infect  it,  it  is  most 
improbable  that  the  male  seed  ever  transmits  it,  as  a tubercle  bacillus 
would  probably  destroy  its  vitality  and  prevent  conception.  We  know  if 
both  parents  are  tuberculous,  the  progeny,  if  at  birth  taken  from  their 
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influence,  and  from  that  of  tubercule  bacilli,  remain  free  from  the  disease. 
It  may  not  be  denied  that  some  degree  of  susceptibility  may  be  inherited, 
but  it  is  not  yet  proved  that  this  is  an  inheritance  from  tuberculous 
ancestors,  while  experience  in  the  cowshed  and  experimental  laboratory 
shows  that  some  animals  are  less  susceptible  than  others,  but  this 
is  usually  more  of  an  individual  than  a breed  or  family  character.  What- 
ever degree  of  importance  may  attach  to  heredity  or  inherited  susceptibility, 
it  must  be  altogether  insignificant,  as  compared  with  the  chances  of 
the  entrance  of  tubercle  bacilli  after  birth,  and  whatever  circumstance 
favours  this  must  be  regarded  as  of  greatest  importance.  The  sheep  is 
quite  susceptible  and  contracts  tuberculosis  quite  readily,  if  tubercle 
bacilli  are  experimentally  introduced  into  its  system ; but  on  account  of 
its  outdoor  life  and  freedom  of  its  fellows  from  tuberculosis,  it  enjoys 
almost  perfect  immunity.  The  effect  of  tubercle  bacilli  on  an  animal 
depends  largely  on  their  number  taken  at  once  and  the  virulence,  and 
these  may  be  observed  in  the  effect — i.e.  there  is  some  relation  between  the 
dose  and  the  susceptibility.  In  other  contagious  diseases  small  doses  taken 
at  intervals  produce  a degree  of  resistance  or  insusceptibility.  It  has  been 
discovered  that  the  injection  of  bacilli  of  the  human  type  into  cattle  protects 
them  for  a period  which  is  not  yet  determined.  A plan  of  immunisation  or  vac- 
cination on  these  lines  is  being  adopted  on  the  Continent  and  in  America, 
and  if  it  proves  successful  it  will  aid  materially  in  solving  the  problem. 

Cohabitation  indoors  with  tuberculous  animals  accounts  for  the  great 
prevalence  of  cattle  tuberculosis.  Removal  of  the  bacillus-discharging 
animal  must  be  the  keynote  of  our  action.  At  the  very  least  the  cow  with 
open  tuberculosis  must  come  out  and  the  shed  she  occupied  be  thoroughly 
disinfected.  Any  attempt  at  extirpation  with  the  means  now  at  our 
disposal  must  involve  the  testing  with  tuberculin  once  in  six  months  at 
least  and  the  separation  of  the  reacting  from  the  non-reacting.  No  new 
animal  must  be  brought  into  the  herd  before  passing  the  test.  Animals 
with  open  tuberculosis  should  be  disposed  of  by  slaughter  as  early  as 
possible,  and  the  reacting  but  not  openly  tuberculous,  which  must  be  quite 
separate,  may  be  kept  on  under  close  observation,  but  only  with  the  view  of 
ultimate  disposal  for  slaughter.  Raising  the  milk  of  tuberculous  cows  to  a 
temperature  of  185°  E.  renders  it  safe  for  calves  and  pigs.  Should  it 
be  deemed  desirable  to  rear  the  calf  of  a reacting  cow  or  one  affected 
with  open  tuberculosis,  it  should  be  removed  immediately  after  birth  to  a 
place  beyond  the  influence  of  tubercle  bacilli.  It  may  be  necessary  to 
continue  testing  the  herds  at  least  twice  yearly  for  some  years.  To  obtain 
full  benefits  great  care,  patience,  and  some  cost  are  necessary.  In 
Denmark  the  Government  lend  their  help  to  carrying  on  such  an  attempt 
by  supplying  the  tuberculin  free  and  paying  the  veterinary  surgeon  for 
carrying  out  the  test.  There  is  no  doubt  that  by  adoption  of  such  measures 
an  individual  owner,  who  possesses  the  necessary  accommodation,  may  get  and 
maintain  his  stock  in  a large  degree,  if  not  absolutely,  free  from  tuberculosis. 
Unless,  however,  he  is  prepared  to  persevere  he  will  meet  with  disappoint- 
ment. It  will  be  advantageous  to  provide  plenty  of  sunlight,  fresh  air,  and 
cleanliness  in  the  cattle  sheds ; in  fact  if  tuberculosis  exists  or  not,  these  are 
essential.  The  provisions  are  desirable  under  all  circumstances  both  for 
securing  health  of  cattle  and  purity  of  milk,  but  rigid  laws  laying  down  the 
amount  of  air  space,  number  of  windows,  the  form  of  ventilating,  etc.,  are 
open  to  all  the  objections  usually  associated  with  red  tape. 

Up  to  the  present  no  Government  measures  have  been  framed 
ostensibly  to  check  or  exterminate  tuberculosis  in  farm  stock,  which  is 
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not  yet  scheduled  as  a disease  under  the  Contagious  Diseases  (Animals) 
Act. 

To  secure  a milk  supply  pure  and  free  from  tubercle  bacilli  of  bovine 
origin,  the  Dairies,  Cowsheds,  Milkshops  Order  of  1885,  amended,  provides 
for  the  inspection  of  cattle  in  dairies,  prescribing  and  regulating  the  light- 
ing, ventilation,  cleansing,  drainage,  etc.,  of  dairies  and  cowsheds.  Some  of 
our  larger  corporations  have  acquired  further  powers  by  special  Acts,  and 
adopted  model  clauses.  Dor  Scotland  provisions  have  been  made  in  the 
Public  Health  (Scotland)  Acts.  Wherever  the  powers  possessed  have 
been  efficiently  and  vigorously  applied,  most  marked  improvement  has 
taken  place  in  the  milk.  It  would  be  futile  to  prophesy  as  to  what 
enactments  may  be  brought  into  force  in  the  near  future,  but  they  must  be 
more  general  and  uniform  and  include  the  withdrawal  of  all  cows  with 
diseased  udders,  and  slaughter  of  those  having  tuberculous  udders,  while  no 
animal  with  open  tuberculosis  must  remain  in  a dairy  cowshed.  Measures 
which  lessen  the  risks  of  contamination  of  milk  with  dirt,  which  favour  the 
health  of  cattle  and  disfavour  the  life  of  tubercle  bacilli  in  the  cowshed, 
must  be  adopted  and  enforced  by  frequent  inspection.  The  enlightened 
and  cordial  co-operation  of  the  stockowner  is  essential  in  any  national 
attempt  to  safeguard  the  public  health  from  danger,  and  he  must  he  dealt 
fairly  with  and  fairly  compensated  for  any  loss  he  is  called  on  to  make  for 
the  public  good,  and  it  is  well  that  he  should  realise  that  free  from 
tuberculosis  his  stock  would  be  much  more  profitable  to  him.  To  secure 
the  purity  of  milk  and  freedom  of  our  herds  from  tuberculosis,  legislative 
measures  must  be  uniform  and  general,  but  neither  will  be  accomplished 
without  individual  effort  and  regard  for  general  sanitary  laws.  Tuberculosis 
in  man  in  Great  Britain  is  decreasing  rapidly,  proportionally  faster  than 
in  any  other  country  in  the  world.  The  death-rate  of  children  from  that 
form  of  the  disease  attributed  to  cow’s  milk  has  dropped  nearly  50  per  cent, 
in  the  last  ten  years,  and  the  samples  of  milk  examined  and  found  to 
contain  tubercle  bacilli  and  other  dangerous  matters  in  much  larger 
proportion.  The  time  appears  to  have  arrived  for  making  a serious  attempt 
to  lessen  the  disease  in  our  cattle,  and  to  avert  our  losses  and  the  danger  to 
man’s  health. 


Tulip  Root. — This  is  a disease  met  with  not  uncommonly  in  oats. 
The  plants  have  peculiarly  curled  and  twisted  bases,  and  some  of  the  small 
tillered  shoots  appear  like  little  bulblets.  They  remain  stunted,  and  the 
crop  suffers  very  considerably. 

A microscopic  examination  of  the  malformed  tissue  of  the  oats 
shows  that  they  contain  very  large  numbers  of  the  nematode  worm, 
Tylenchus  devastatrix,  Kiihn.  This  worm  is  very  minute,  quite  invisible 
to  the  naked  eye,  and  is  parasitic,  living  upon  the  substance  of  the  host 
plant,  and  causing  it  to  become  contorted. 

It  attacks  red  clover,  and  oats  taken  after  this  crop  often  suffer  from 
the  pests,  which  have  been  left  in  the  root  stock  and  stems  of  the  clover 
plant  grown  previously  on  the  land. 

There  are  various  methods  of  dealing  with  the  parasite.  Little  can  be 
done  with  oats  already  affected,  but  measures  should  be  taken  to  check 
the  ravages  of  the  pest  in  subsequent  crops. 

In  some  cases  a dressing  of  3 cwt.  of  superphosphate,  f cwt.  of  sulphate 
of  potash,  and  J cwt.  of  sulphate  of  ammonia  has  checked  the  disease  and 
led  to  a good  crop  of  oats. 
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Clover  after  tulip-rooted  crops  of  oats,  or  cfats  after  clover  which  has 
been  affected,  should  be  avoided  in  the  rotation.  Barley  may  be  grown 
without  fear  of  damage  as  the  parasite  rarely  attacks  this  plant,  and 
wheat  does  not  suffer  from  it  very  much. 

Late  ploughing,  so  as  to  bury  the  upper  soil  in  which  the  worms  exist, 
is  advantageous. 

The  worms  are  difficult  to  destroy. 

They  may  be  dried  or  passed  through  the  body  of  an  animal  without 
losing  their  vitality.  Eefuse  materials  and  straw  containing  them  should 
not  be  thrown  on  the  manure  heap. 

The  use  of  artificial  manures  for  oats  and  clover,  and  the  avoidance  of 
farmyard  manure  on  infected  land,  will  be  found  to  check  the  disease. 


Tulip  Tree,  The. — The  genus  Liriodendron  is  a very  ancient 
member  of  the  Magnolia  order  (Magnoliacese),  widely  distributed  during 
the  cretaceous  period  over  Europe,  Northern  Asia,  and  North  America  ; 
surviving  now  in  two  species  only,  one  in  North-Eastern  America,  the 
other  in  Central  China.  The  American  species,  Liriodendron  tulijpifera, 
Linn.,  has  long  been  cultivated  in  Europe,  having  been  introduced  in  the 
seventeenth  century.  It  is  perhaps  the  loftiest  deciduous  tree  in  the  north- 
ern hemisphere,  capable  of  attaining  a height  of  200  feet  in  the  shelter 
of  its  native  forest.  It  is  easily  recognised  by  the  peculiar  outline  of 
the  leaf,  which  John  Euskin  declared  to  be  the  only  leaf  known  to  him 
which  did  not  end  in  some  modification  of  a Gothic  arch. 

Leaves,  sinuately  four-lobed,  truncated  at  the  base  and  the  apex,  the 
two  upper  lobes  projecting  beyond  the  end  of  the  midrib,  forming  a 
shallow  recess  at  the  summit  where  the  leaves  of  most  trees  are  more  or 
less  pointed.  The  four  lobes  are  acutely  pointed.  Two  strap-shaped 
stipules  protecting  the  winter  buds  fall  off  after  the  leaf  unfolds.  Flowers, 
cup-shaped,  conspicuous,  to  2 inches  deep,  on  slender  peduncles, 
protected  in  the  bud  by  a two-valved  deciduous  spathe.  Sepals,  three, 
spreading  or  refiexed,  greenish-white,  early  deciduous.  Petals,  six,  erect, 
greenish-yellow  without,  orange  within,  early  deciduous ; stamens  numerous ; 
pistils  imbricated  on  a long  sessile  receptacle  so  as  to  resemble  a narrow 
cone;  styles  narrow,  appressed;  stigmas  short,  recurved  at  the  top; 
ovules  two.  Fruit,  a narrow,  light  brown  cone  2|-  to  3 inches  long, 
ripening  in  October.  Bark,  thin  and  scaly  on  young  trees,  thick  and 
deeply  furrowed  on  old  ones. 

Unlike  many  trees  from  eastern  North  America,  the  tulip  tree  thrives 
perfectly  in  the  United  Kingdom,  being  indifferent  to  winter  cold,  but 
unable  to  resist  exposure  to  storm,  the  branches  being  very  brittle  in 
winter.  It  is  one  of  the  most  ornamental  of  deciduous  exotic  trees,  its 
foliage  being  a fresh  shining  green,  turning  bright  yellow  at  the  fall, 
and  its  handsome,  though  not  showy,  flowers  freely  produced.  There  is 
a fine  avenue  of  116  tulip  trees  at  Wilhelmshohe,  near  Cassel.  It  only 
ripens  seed,  however,  in  the  warmer  parts  of  England,  and  will  never 
be  of  other  than  decorative  value  in  our  woodlands.  Sargent  describes 
the  timber  as  light,  soft,  brittle,  not  strong ; easily  worked,  light  yellow 
or  brown,  largely  manufactured  into  lumber  used  for  construction,  the 
interior  finish  of  houses,  boat-building,  and  for  shingles,  brooms,  and 
woodenware.”  A tonic  is  extracted  from  the  intensely  bitter  inner 
bark. 

The  tulip  tree  should  be  raised  from  seed,  sown  in  cold  frames  as 
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soon  as  possible  after  ripening.  If  kept  over  the  winter,  they  will  lie 
dormant  for  a year  before  germinating.  It  is  a bad  root-former,  and 
requires  frequent  transplanting  in  the  nursery  to  check  the  tendency  to 
run  to  tap-root. 


Turbines. — Turbines  are  effectively  used  as  a means  of  generating 
power  where  there  is  sufficient  fall  to  effect  the  necessary  force  to  actuate 
the  vanes.  Where  there  is  a good  fall,  a small  stream  may  be  used  with 
much  advantage ; moreover,  there  are  forms  which  will  work  under  moderate 
falls,  and  which  are  not  affected  by  submergence,  provided  the  fall  remains 
unaltered.  Turbines  are  commonly  divided  into  three  classes  according  to 
the  direction  in  which  the  water  moves  before  reaching  the  guide  blades, 
and  after  leaving  the  wheel : (1)  Parallel-flow  turbines,  in  which  the  water 
is  supplied  and  discharged  in  a current  parallel  with  the  axis ; (2)  outward- 
flow,  in  which  the  water  is  supplied  and  discharged  in  currents  radiating 
from  the  axis;  (3)  inward-flow,  in  which  the  water  is  supplied  and 
discharged  in  currents  converging  radially  towards  the  axis.  A turbine 
consists  of  a wheel  formed  of  a pair  of  rings,  between  which  are  fitted 
paddles  or  blades  curved  to  a particular  form.  The  wheel  is  usually 
mounted  on  a vertical  axis,  and  has  water  admitted  into  it,  either  from 
above  or  below,  by  means  of  a pipe,  expanding  into  a pair  of  rings,  the 
outer  diameter  of  which  is  a little  less  than  the  inner  diameter  of  the  wheel, 
but  similar  to  it  in  other  respects,  and  also  fitted  with  curved  directing 
blades,  by  which  the  water  flowing  out  gets  a proper  direction  given  to  it, 
and  forms  a series  of  jets,  issuing  tangentially  all  round  the  inlet  pipe  in 
the  plane  of  the  wheel.  These  jets  impinge  on  the  blades  of  the  wheel, 
and  by  impact  cause  it  to  revolve.  The  wheels  and  blades  are  relatively 
small,  ridiculously  so  in  comparison  with  an  over-shot  or  under-shot  water 
wheel  giving  the  same  effectiveness ; moreover,  the  speed  generated  is  high, 
rendering  it  very  suitable  to  run  many  kinds  of  modern  machines  without 
the  intervention  of  accumulating  gear.  The  turbine  occupies  little  space, 
and  unless  there  is  much  artificial  preparation  necessary  is  not  expensive 
to  establish.  Many  opportunities  for  supplying  the  farm  with  an 
economical  power  are  lost  by  not  utilising  fast-#owing  streams  giving  a 
constant  flow  which  require  little  harnessing  to  make  them  available  to 
work  a turbine.  In  other  cases  of  moderate  water  supply,  and  where  it  is 
intermittent,  reservoirs  may  be  made  to  maintain  a constant  supply. 
When  once  a turbine  is  established,  although  working  automatically,  it 
requires  careful  attention  in  oiling  and  cleaning ; moreover,  periodic 
adjustment  is  necessary ; these,  however,  are  matters  of  small  importance 
in  relation  to  its  usefulness  and  effectiveness. 


Turkeys. — See  Poultry. 


Turnip  Crop. — Turnip  husbandry  includes  the  cultivation  of  white 
and  yellow  turnips  and  swedes.  In  Scotland  and  the  north  of  England  all 
these  crops  are  classed  together,  although  the  “ ruta-baga,”  or  Swedish  turnip, 
was  introduced  a century  later  than  the  common  turnip.  The  introduc- 
tion of  the  turnip  as  a field  crop  dates  from  the  close  of  the  seventeenth 
century,  and  gradually  extended  during  the  eighteenth,  until  it  became 
general  early  in  the  nineteenth  century.  It  is  difficult  to  imagine  agricul- 
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ture  without  root  crops,  but  it  is  little  more  than  200  years  since  hare- 
fallows  were  universally  employed  as  a means  of  cleaning  and  renovating 
land,  and  the  winter  feeding  of  cattle  and  sheep  was  almost  impracticable. 
The  head  of  live  stock  maintained  must  have  been  comparatively  small ; 
and  the  improvement  of  our  breeds  of  live  stock  kept  pace  with  the  spread 
of  turnip  cultivation.  The  revolution  in  agriculture,  which  commenced 
with  the  introduction  of  the  turnip,  was  accelerated  by  the  adoption  of  an 
enlightened  method  of  cultivation  in  Norfolk  by  Lord  Charles  Townshend 
of  Eaynham,  in  1730,  who  initiated  the  celebrated  Norfolk  farming  and  four- 
course  system  of  cropping,  in  which  turnips  took  the  place  of  bare-fallowing 
and  clover  followed  the  succeeding  barley  crop.  This  excellent  system  was 
carried  by  Mr.  Dawson  into  Northumberland,  and  became  the  basis  of  the 
equally  well-known  North  Northumberland  farming,  prosecuted  so  success- 
fully by  the  Gulleys,  Greys,  Howards,  and  their  contemporaries  south  of 
Cheviot. 

Turnip  cultivation  can  scarcely  be  considered  apart  from  that  of 
several  kindred  or  allied  crops,  each  of  which  is  separately  treated  of  in 
this  work.  In  the  article  on  Eape  the  reader  is  referred  to  turnips  as 
requiring  a precisely  similar  preparation  of  the  land.  The  same  is  true  of 
kale,  and  there  is  much  similarity  between  the  cultivation  of  all  root  crops 
and  turnips.  Headers  are  also  referred  to  the  articles  on  Bare-fallow,  Fallow 
Crops,  Green  Crops,  Mangel-wurzel,  etc.,  all  of  which  bear  upon  turnip  culti- 
vation in  its  widest  application.  Eoot-crop  cultivation  is  now  universal,  and 
has  almost  displaced  bare-fallowing.  It  enables  the  occupier  to  clean  and 
enrich  his  land  while  under  crop,  and  that  for  the  following  reasons.  Turnips 
and  the  allied  crops,  which  are  naturally  thought  of  in  the  same  connection, 
allow  of  thorough  autumn,  winter,  and  spring  cultivation;  and  are  not 
sown  until  the  summer  months.  They  are  drilled  at  wide  intervals, 
which  allow  of  interculture.  They  are  customarily  well  manured.  They 
are  consumed  upon  the  holding,  and  they  are  fed  in  conjunction  with 
purchased  foods.  They  are  associated  with  the  winter  feeding  of 
stock,  and  constitute  a guarantee  that  the  fertility  of  the  land  will  be 
maintained. 

Varieties  of  turnips. — It  would  extend  these  remarks  beyond  prescribed 
limits  to  describe  all  the  varieties  of  turnips  in  ordinary  cultivation,  and 
the  best  means  of  procuring  information  on  this  subject  is  to  obtain  the 
catalogues  of  some  of  the  best  known  seedsmen,  in  which  they  are  not 
only  mentioned,  but  in  many  cases  illustrated.  The  three  principal  groups 
are  Swedish,  yellow,  and  white  turnips.  The  swede  is  botanically  identical 
with  rape  {see  Eape),  and  was  introduced  (1775-1780)  from  Gottenberg.  Its 
principal  excellences  consist  in  its  hardihood,  which  enables  it  to  stand  out 
during  ordinary  winters ; its  keeping  properties,  which  render  it  valuable 
as  a food  up  to  May ; and  its  high  nutrient  properties,  which  are  superior  to 
those  of  turnips.  The  Swedish  turnip  is  cylindrical  in  form,  and  the  root 
is  surmounted  by  smooth  foliage  of  bluish-green.  The  flesh  is  (with  the 
exception  of  white  swedes)  of  cream-like  colour,  and  is  hard,  crisp,  and 
sweet.  It  requires  land  of  rather  better  quality  than  white  turnip,  but  does 
remarkably  well  upon  the  thin  soils  of  the  upper  chalk. 

White  turnips  are  oblately  globular  in  shape,  and  have  vine-green  rough 
leaves  which  spring  from  the  crown.  The  flesh  is  white,  soft,  and  mild 
in  flavour,  and  is  less  nutritious  than  that  of  swedes. 

Yellow  turnips  are  intermediate  in  almost  every  respect  between  Swedish 
and  white  turnips.  Many  of  them  are  the  results  of  crossing,  as,  for 
example,  Dale’s  hybrid. 
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All  of  these  classes  possess  a large  number  of  varieties,  which  differ  from 
each  other  in  the  following  respects : — 

1.  In  colour  of  skin.  Swedes  are  purple,  green,  or  bronze-coloured. 
Yellow  turnips  are  described  as  green  and  purple-topped.  White  turnips 
are  named  white,  green,  purple,  or  red,  according  to  the  colour  of  the  skin. 

2.  In  shape,  some  being  described  as  tankards,  others  as  round,  or  flat. 

3.  In  earliness  or  lateness,  as,  for  example,  early  Pomeranian  white  globe, 
late  green  rounds,  stubble  turnips,  etc.  These  variations  suggest  numerous 
names,  which  again  are  identified  with  their  originators  or  promoters,  such  as 
Skirving’s  purple-topped  swede.  Palmer’s  yellow,  yellow-tankard,  purple- 
topped  yellow,  bullock,  etc. 

Soils  suitable. — “ Turnip  land  ” is  generally  understood  to  mean  light 
land,  which  is  also  described  as  turnip  and  barley  soil,  and  sheep  and  barley 
land.  It  is  associated  with  the  Norfolk  four-course  system  of  cropping.  Clay 
soils  are  not  suitable  for  turnip  cultivation,  as  they  cannot  always  be  brought 
into  the  necessary  fine  tilth  for  germinating  the  seed,  and  are  not  so  well 
fitted  for  sheep  folding.  It  is,  however,  true  that  what  is  ordinarily  described 
as  turnip  cultivation  is  not  necessarily  confined  to  turnips,  but  is  easily 
extended  to  rape,  mangel-wurzel,  cabbage,  or  kale. 

Preparation  of  the  land. — Turnips  are  a fallowing  crop,  and  this  being 
the  case,  the  previous  cultivation  must  be  of  a fallowing  nature.  It  is  often 
begun  in  the  autumn,  and  should  certainly  be  commenced  in  winter.  What 
is  generally  known  as  “ autumn  cultivation  ” consists  in  cleaning,  manuring, 
and  ploughing  stubbles  for  roots.  It  may  be  for  potatoes,  mangel,  or  other 
root  crops,  but,  as  already  insisted  upon,  the  preparation  for  all  these  crops 
is  conducted  on  similar  lines.  It  is  true  that  autumn  cultivation  is  of 
most  importance  for  those  root  crops,  including  potatoes,  which  are  planted 
or  sown  early.  Also,  it  is  more  necessary  in  the  case  of  heavy  than  on  light 
land. 

The  turnip  is  not  often  sown  till  May,  and  is  grown  on  the  lighter  class 
of  soils.  Autumn  cultivation  is  therefore  less  necessary  for  turnips  and 
swedes  than  for  some  other  root  crops,  but  it  is  nevertheless  always 
desirable. 

Assuming  that  the  turnip  crop  follows  corn  and  in  most  cases  wheat, 
the  land  may  be  expected  to  require  “ cleaning.”  This  is  effected  in  various 
ways  either  by  horses  alone  or  a combination  of  horse  and  steam  power.  It 
is  impossible  to  prescribe  a precise  mode  of  procedure,  as  the  processes  vary 
with  the  soil  and  the  season.  A typical  or  reasonable  course  may,  however, 
be  suggested  on  the  supposition  that  the  land  has  to  some  extent  become 
foul  through  previous  cropping.  If  the  hiring  of  steam  power  can  be  dis- 
pensed with,  a considerable  saving  is  effected  and  the  work  may  be  done 
equally  well.  On  the  other  hand,  it  is  more  rapidly  done  by  steam,  and  in 
many  cases  it  is  desirable  to  employ  it.  W e may  therefore  assume  that  the 
stubbles  are  in  the  first  place  twice  “ cultivated  ” (not  ploughed),  the  last 
operation  crossing  the  first.  In  this  way  the  stubble  is  thoroughly  moved 
and  the  top  soil  is  detached.  All  couch  is  brought  to  the  surface,  and  should 
be  worked  out  with  horse-drags  and  harrows  without  delay.  When  freed 
from  adherent  soil  it  should  be  collected  and  burnt  on  the  ground, 
and  the  ashes  spread.  The  field  should  next  be  horse-ploughed  at  ordinary 
depth,  and  the  furrow  subjected  to  similar  cultivation  and  harrowing,  until 
a second  coat  of  couch  is  brought  up  to  the  top.  This  again  is  cleared  off 
and  burnt,  and  in  many  cases  these  two  series  of  operations  are  sufficient. 
If  there  is  much  couch  left  below  the  surface,  a second  ploughing  may  be 
given,  followed  by  a third  couching. 
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The  land  now  being  clean,  it  should  be  manured  with  15  to  18  loads 
of  dung  per  acre,  and  after  this  has  been  spread  the  final  deep  winter 
furrow  is  given,  and  thus  ends  what  is  known  as  “autumn  cultivation.” 
The  field  is  now  left  during  the  winter  to  receive  the  beneficial  effects 
of  pulverisation  or  weathering  until  spring.  The  surface  will  then  be  found 
mellow  and  in  a fine  state  of  tilth,  and  the  advocates  of  autumn  cultiva- 
tion are  unanimous  in  recommending  that  this  fine  surface  should  be 
preserved,  that  is,  that  the  land  should  not  be  again  ploughed.  Still,  a 
cross-ploughing  in  the  early  months  of  the  year  is  usual  practice,  and  even 
two  ploughings  are  often  thought  desirable.  The  proper  condition  of  the 
land  at  seed-time  may  be  described  in  four  words — namely,  clean,  fine, 
moist,  and  rich.  Any  cultivation  which  robs  the  seed-bed  either  of  its 
moisture  or  tilth  is  injurious,  but  it  by  no  means  follows  that  a winter 
or  an  early  spring  ploughing  will  do  either.  Turnip  land  may  be  over- 
cultivated to  the  sacrifice  of  moisture,  but  this  should  be  carefully  guarded 
against.  There  are  also  thistles,  docks,  scabious  and  knap-weed  to  be 
considered,  and  it  is  well  known  that  the  plough  is  the  only  effective 
implement  for  cutting  their  tap-roots.  Unless  in  the  case  of  some  clay  soils, 
which  turn  up  like  liver,  or  unburnt  brick,  ploughing  may  be  recommended 
as  perfectly  consistent  with  the  objects  in  view. 

Time  ojf  sowing. — Turnips  are  drilled  from  May  to  August  inclusive,but  the 
main  crop  is  sown  during  June  and  the  first  half  of  July.  Any  acreage  sown 
before  this  period  are  early  turnips  for  August  use ; and  any  sown  after  it  are 
late  or  backward  turnips  intended  for  spring  use.  The  remaining  variations  in 
season  depend  upon  climate.  In  Scotland  and  Northumberland  turnip-sowing 
is  considered  to  be  practically  over  about  June  20,  except  when  sown  as  catch 
crops  after  early  potatoes  or  vetches.  In  southern  and  midland  England 
sowing  is  carried  on  until  August  10,  and  even  resumed  for  stubble  turnips 
after  an  early  harvest.  On  high-lying  downs  swedes  should  be  drilled  about 
the  last  week  in  May,  but  on  low  and  rich  land  even  on  the  same  farm,  they 
may  be  put  in  up  to  the  middle  of  July.  In  Scotland  swedes  are  sown 
after  April  25  and  before  May  13. 

Methods  of  sowing. — The  two  principal  methods  of  sowing  both  swedes 
and  turnips  are  upon  the  flat  and  upon  the  ridge.  The  first  system  is 
almost  universal  in  England,  and  suits  the  thinner  soils  and  drier  climate 
of  most  English  counties.  It  needs  but  little  description,  and  is  performed 
with  a five-  or  seven-coulter  drill  which  distributes  the  superphosphate 
or  other  artificial  manure  at  the  same  time  as  the  seed.  Water  drills  are 
sometimes  used,  but  this  method  has  not  extended  on  account  of  its  great 
expense,  especially  in  horse  labour  at  a busy  time. 

The  water  also  does  harm  in  dry  weather,  as  it  causes  the  seed  to  malt 
in  the  ground.  In  drilling  on  the  flat,  the  coulters  are  set  from  14  to  25 
inches  wide,  according  to  the  time  of  sowing.  The  surface  is  rolled  before 
drilling,  and  the  young  turnips  cannot  be  touched  with  the  horse-hoe  at 
so  early  a stage  as  when  sown  on  ridges. 

Sowing  on  raised  ridges. — This  system  is  general  in  Scotland  and  the 
northern  counties.  It  is  carried  out  upon  land  which  has  been  thoroughly 
cleaned  and  tilled  by  repeated  ploughings  and  other  dressings.  When 
the  land  is  judged  to  be  sufficiently  free  for  the  purpose  it  is  raised 
into  drills  or  ridges,  27  inches  from  crown  to  crown,  by  means  of  an 
ordinary  plough.  On  good  land  in  East  Lothian  the  drills  are  raised  30 
inches  apart,  and  a double  mould-board  plough  may  be  used  for  the  purpose. 
The  drills  are  formed  with  wonderful  accuracy  and  perfect  straightness, 
and  the  next  operation  consists  in  carting  well-rotted  farmyard  manure 
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and  drawing  it  out  into  small  heaps  in  every  third  drill.  Women  follow 
and  spread  it  in  the  bottoms  of  the  ridges,  which  are  then  split  over 
it,  thus  exactly  reversing  the  position  of  crown  and  bottom  of  the  ridges. 
The  seed  is  sown  along  the  tops  with  a two-rowed  turnip  drill  drawn  by 
a light  horse,  often  driven  by  the  farmer  himself.  If  artificial  manures  are 
used,  they  are  sown  along  the  drills  upon  the  dung,  before  the  ridges  are 
split.  If  artificials  alone  are  used,  the  drills  are  raised,  shallower,  and  split 
deeper  over  the  manures.  There  is  a machine-like  exactness  in  the 
arrangement  of  the  necessary  force  of  people  and  horses,  and  the  work  pro- 
gresses across  the  field  from  one  side  to  the  other  at  the  rate  of  4 acres 
per  day  with  two  teams,  raising  a ridge  on  the  outside  as  they  go 
one  way  and  splitting  a ridge  on  the  inside  as  they  return.  A space  of 
some  thirteen  drills  lies  between  the  last  raised  and  the  last  split 
ridge,  and  in  this  space  the  dung  carts  ply,  and  the  dung  spreaders 
work. 

The  advantages  of  the  raised  ridge  system  are  very  decided,  and  may  be 
thus  enumerated — (1)  The  dung  and  artificial  manures  are  all  concentrated 
under  the  seed;  (2)  the  best  sort  is  focused  under  the  growing  plants; 
(3)  the  plants  being  raised  above  the  dead  level  can  be  horse-hoed  and 
hand-hoed  on  their  first  appearance.  On  the  other  hand,  the  system  is  not 
well  adapted  for  dry  climates,  as  the  evaporating  surface  is  greatly  increased 
by  its  corrugated  condition.  The  heaviest  crops  of  turnips  are  grown  in 
this  manner,  but  it  must  be  allowed  that  this  is  also  due  to  the  moister  and 
cooler  climate  of  the  North. 

After -cultivation. — As  soon  as  practicable  after  the  plants  are  well  up 
in  rows  they  are  horse-hoed,  and  then  singled  to  distances  of  from  9 to  15 
inches  apart,  and  this  work  requires  strict  supervision.  The  second  horse- 
hoeing  is  done  when  the  plants  are  about  half  met,  and  they  are  then 
hand-hoed  a second  time.  The  third  horse-hoeing  is  done  just  before  the 
leaves  meet,  and  a third  hand-hoeing  finishes  the  cultivation. 

In  the  south  of  England  two  horse-hoeings,  singling,  and  a second  hoeing 
is  generally  all  the  interculture  that  can  be  bestowed  upon  the  growing 
crop.  The  entire  cultivation  is  much  more  thoroughly  carried  out  in  the 
North,  and  the  crop  is  there  more  highly  valued,  and  is  in  truth  more 
valuable  than  in  the  South. 

Manuring  the  turnip  crop. — Besides  a dressing  of  dung  it  is  customary 
in  the  North  to  apply  4 to  8 cwt.  per  acre  of  artificials  containing 
nitrogen,  phosphate  of  lime,  and  potash.  In  England  what  are  called 
“ turnip  manures  ” are  drilled  with  the  seed  at  the  rates  of  from  2 to 
4 cwt.  per  acre,  according  to  circumstances.  The  needs  of  the  crop 
are  less,  because  the  probable  weight  produced  is  less,  and  in  ordinary 
seasons  there  is  no  advantage  in  applying  greater  quantities. 

The  value  of  the  crop. — This  depends  to  a great  extent  upon  the  weight 
produced  per  acre.  Twenty  tons  is  a good  crop,  and  30  to  35  tons  per 
acre  may  be  considered  to  be  maximum  yields.  In  Ireland,  where  the 
climate  is  admirably  adapted  for  turnips,  50  tons  per  acre  have  been 
recorded.  Under  ordinary  circumstances  in  southern  counties  of  England 
probably  12  tons  per  acre  fairly  represents  average  crops,  and  owing  to  dry 
seasons  and  less  systematic  cultivation,  shabby  and  not  too  clean  crops  of  6 
tons  per  acre  are  only  too  commonly  seen.  The  money  value  depends  much 
upon  the  season.  In  years  of  abundance  in  the  South,  farmers  often  give  them 
for  eating  on  the  land  to  neighbouring  sheep-masters.  At  other  times  £1 
per  acre,  or  Id.  to  2d.  per  week  per  head  of  sheep,  is  thought  fair.  In 
Scotland  turnips  are  often  let  for  feeding  upon  the  land  at  £11  per  acre, 
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with  sufficient  fodder  for  the  stock  consuming  them.  Frequently,  also,  in 
Scotland  turnips  are  sold  by  the  growers  to  city  or  surburban  dairymen  at 
prices  ranging  up  to  16s.  per  ton. 

Nutritive  value  of  turnips. — A root  which  contains  90  per  cent,  of  pure 
water  cannot  be  highly  nutritious.  The  remaining  10  per  cent,  is,  however, 
eminently  digestible,  and  contains  a good  deal  of  sugar  {see  Mangel-wurzel). 
In  Aberdeenshire  and  in  many  other  districts  in  Scotland  cattle  have  been 
fattened  upon  turnips  and  straw  alone.  The  feeding  properties  of  turnips 
vary  within  wide  limits,  according  to  the  land  upon  which  they  are  grown, 
and  no  tabulated  analysis  is  a safe  or  accurate  guide  as  to  the  actual  feeding 
value  of  a particular  crop  of  turnips.  Swedes  are,  as  already  stated,  superior 
to  white  turnips,  and  yellow  turnips  occupy  a middle  position.  And  yet  in 
the  early  autumn  wiiite  turnips  are  often  thought  more  suitable,  and,  in 
fact,  of  equal  value  with  swedes.  Swedish  turnips  ought  not  to  be  used  as 
food  until  towards  Christmas,  and  after  the  advent  of  the  New  Year  they 
gradually  surpass  white  and  yellow  turnips.  They  maintain  their  value 
until  May,  and  after  that  date  they  give  place  iis  a food  to  mangel- 
wurzel. 

Concluding  remarks. — The  watery  nature  of  turnips  has  often  been 
objected  to.  It  seems  at  first  sight  ridiculous  to  cart  home  90  tons  of 
water  in  100  tons  of  turnips,  and  there  is  much  force  in  this  objection.  So 
far  as  bullock  feeding  is  concerned,  they  may  be  dispensed  with,  although  in 
districts  suitable  for  their  growth  they  are  often  a cheap  food.  With  sheep 
it  is  different,  as  the  turnip  affords  the  best  means  of  supplying  water 
to  a large  flock  wintering  upon  dry  uplands.  Turnips  should  be  given  in 
moderate  quantities  either  to  cattle  or  sheep,  as  an  excess  lowers  the 
temperature  of  the  body,  and  produces  tremor  and  diarrhoea.  They  are 
the  staple  winter  food  of  stock  in  Scotland  and  the  North  of  England, 
where  the  crops  are  generally  larger  and  of  much  higher  feeding  value 
than  those  grown  in  the  south  of  England.  Care  should  be  taken  to  have  a 
large  portion  of  the  crop  stored  before  the  heavy  frosts  of  winter  set  in,  as 
no  class  of  stock  can  be  expected  to  do  well  on  a ration  which  contains 
90  per  cent,  of  ice. 


Turnip  Cutters. — Turnip  cutters  include  all  the  machines 
employed  to  slice  or  shred  roots,  such  as  turnips,  mangels,  kohl-rabi, 
carrots,  etc.,  though  by  usage  the  term  is  more  distinctly  applied  to  the 
sheers.  Until  about  sixty  years  ago,  when  Gardner  introduced  his  almost 
universally  used  turnip  cutter,  hand  implements  had  to  be  depended  upon, 
and  occasionally  small  guillotine  implements,  consisting  of  part  of  a scythe 
blade  hinged  to  a block  at  one  end,  and  moving  freely  at  the  other,  are  used 
where  only  small  quantities  of  roots  are  consumed.  Modifications  of  this 
implement  carryiug  two  or  three  blades  are  used  sometimes.  Another 
modification  is  that  in  which  a series  of  blades  are  placed  horizontally  on 
a trestle  frame ; the  knives  are  arranged  to  form  a V or  hog-trough  hopper ; 
the  lever  handle  carries  a suitable  block  which  forces  the  roots  between 
the  knives,  and  thus  effects  the  slicing.  Where  large  quantities  of  roots 
are  consumed  the  Gardner  is  practically  a necessity ; and  its  introduction 
had  a great  influence  on  the  winter  feeding  of  sheep  and  cattle ; incidentally 
its  introduction  practically  did  away  with  choking,  as  in  place  of  thick 
chunks  as  left  after  cutting  with  a spade,  or  not  cutting  at  all,  thin  fingers 
or  slices  with  no  chunks  were  easily  procured.  The  Gardner  is  exceedingly 
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simple,  as  the  horizontal  spindle,  to  which  is  attached  a fly-wheel,  carries  a 
drum  or  cylinder  which  rotates  within  a square  box  open  at  top  and  bottom, 
with  a hopper  on  the  top.  The  cutting  is  effected  by  knives  or  sections 
placed  V-wise  on  the  periphery  of  the  drum  forming  a serrated  top-cutting 
edge,  which  controls  the  depth  of  the  cutting;  the  sectional  cut  which 
divides  the  slices  into  fingers  is  effected  by  vertical  edges ; on  standing  in 
front  of  the  drum  square  sections  cutting  with  the  edges  of  both  sides  and 
the  top  are  presented,  but  the  inside  section  nearest  the  apex  of  the  V is  not 
brought  so  far  forward  as  the  inside  one ; as  the  wheel  rotates,  the  knives 
or  sections  cut  their  way  into  the  turnip,  which  is  made  to  stand  against 
them,  because  it  is  held  up  against  the  front  of  the  enclosing  frame.  The 
series  of  sections  are  placed  about  the  drum  so  that  as  the  drum  revolves 
cutting  is  continuous,  and  several  roots  are  being  operated  upon  at  one 
time,  the  cut  portions  falling  to  the  inside  of  the  drum  and  passing  out  of 
the  sides  of  the  drum,  being  diverted  there  by  sloping  plates.  Many  of 
these  machines  are  made  to  cut  broad  slices  for  cattle  as  well  as  fingers 
for  sheep;  this  is  effected  by  broad  top  sections  and  the  elimination  of  the 
vertical  knives.  Machines  with  horizontal  steel  disc  plates,  provided  with 
cutting  section,  have  been  successfully  employed,  the  roots  in  this  case 
being  held  up  against  the  knives  by  a cross  bar.  Within  the  past  two 
years  an  effective  machine  with  a reciprocating  platform  carrying  cutting 
sections,  somewhat  suggesting  the  idea  of  the  action  of  an  inverted  jack 
plane,  has  been  introduced ; it  does  good  work  and  works  easily.  Pulpers 
and  shredders  take  several  forms,  and  produce  fine  strips  well  suited  to 
being  mixed  with  chaff.  The  most  common  is  that  in  which  a portion  of 
a large  vertical  disc  wheel,  fitted  with  tearing  parts,  forms  as  it  revolves 
one  side  of  a hopper,  the  other  portion  of  the  hopper  generally  taking 
somewhat  the  shape  of  half  of  an  inverted  cone ; as  the  wheel  turns,  fresh 
tearing  points  are  brought  to  bear  on  the  roots,  and  the  pieces  pass  through 
openings  behind  the  cutting  points.  In  some  machines  conical-shaped  drums 
working  horizontally  as  in  Gardner’s  turnip  cutter  are  used.  The  knives 
used  in  the  disc  pulpers  consist  of  a steel  blade,  the  face  of  which  is  serrated 
so  as  to  form  stout  cutting  teeth  usually  made  with  chisel  or  diamond  edges. 
These  blades  are  placed  at  the  back  of  the  disc,  and  radiate  from  the  spindle 
to  the  outer  edge  of  the  disc,  and  are  adjustable  in  respect  to  the  length 
which  protrudes  on  the  cutting  edge. 

Graters  are  semicircular  protuberances  acting  somewhat  on  the  nutmeg 
grater  principle,  but  allowing  the  shreds  to  pass  through  the  disc. 


Tussilag'o  Farfara,  L.,  or  Coltsfoot,  is  a common  weed 
prevalent  on  undrained  stiff  clay  soils.  It  is  one  of  the  earliest  flowers  to 
appear  in  spring. 

The  flower  heads,  with  their  bright  yellow  florets,  are  borne  on  stems 
from  4 to  10  inches  high,  which  are  covered  with  scaly  leaves. 

Each  ‘‘head”  resembles  a daisy  in  general  structure.  The  flowers 
forming  the  centre  or  “ disk  ” are  few  in  number,  and  have  tubular  corollas 
within  which  are  five  stamens  and  an  ovary,  although  the  latter  rarely 
ripens  seed.  The  outer  “ ray  ” florets  have  strap  - shaped  corollas 
resembling  those  of  dandelion,  and  are  unisexual,  stamens  being  absent. 
Two  or  three  hundred  of  these  are  present  in  a single  head,  and  each  of 
them  usually  forms  a fertile  fruit  or  “ seed,”  which  'is  surmounted  by  a 
downy  “ pappus.”  These  fruits  or  “ seeds  ” are  carried  about  by  the  wind, 
and  spread  the  pest  far  and  wide. 
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The  flowering  and  distribution  of  the  ripened  fruit  is  generally  far 
advanced  or  even  completed  before  the  leaves  of  the  plant  appear  above 
ground. 

The  root-stock  branches  extensively  in  the  soil,  and  penetrates  to  a 
depth  of  several  feet  even  in  stiff  clay,  so  that  it  is  practically  impossible 
to  dig  or  plough  it  out  altogether. 

The  leaves  of  the  plant  are  in  shape  like  that  of  the  sole  of  a colt’s  foot, 
hence  the  popular  name  for  the  weed.  They  are  generally  from  4 to  8 
inches  in  diameter,  with  a downy  under  surface. 

The  best  methods  of  dealing  with  the  pest  are  the  following ; — 

1.  Cut  off  the  flowering  stems  soon  after  they  come  above  ground  in 
order  to  prevent  seeding.  This  should  be  done  without  waiting  for  the 
leaves  of  plants  to  appear. 

2.  Eepeated  cutting  or  spudding  of  the  leafy  sheets,  as  explained  in 
article  on  Weeds,  will  destroy  it  if  the  work  is  begun  early  in  the  season 
and  continued  through  the  summer. 

3.  Draining  of  the  land  on  which  it  occurs  will  destroy  it. 

4.  On  pastures  where  it  is  prevalent  it  can  be  reduced  by  en- 
couraging the  growth  of  grasses  and  other  tall  plants  which  smother 
it,  an  application  of  nitrogenous  manures  or  dung  being  useful  for  this 
purpose. 

5.  Deep  ploughing  and  subsequent  exposure  of  the  rhizomes  to  the  hot 
sun  in  summer  tend  to  kills  it. 


Twists  and  Folds  of  the  Intestines  {Volvulus)  occur 
where  one  portion  of  the  intestine  becomes  rolled  over  another,  and  may 
be  either  partial  or  complete.  In  the  partial  form  a part  of  the  bowel,  par- 
ticularly the  large  colon,  slightly  overlaps  another  portion.  In  such  cases 
the  first  symptoms  are  slight  colicky  pains,  with  little  or  no  disturbance 
of  the  pulse  or  breathing,  whilst  the  patient  inclines  to  lie  a great  deal, 
the  belly  usually  becoming  swollen  or  puffed  with  gas,  and  the  action  of 
the  bowels  completely  arrested ; the  animal  refuses  to  partake  of  food,  but 
occasionally  drinks  a mouthful  or  two  of  cold  water.  If  the  hand  be  inserted 
into  the  rectum — or  back  bowel — the  colon  may  be  felt  lying  obliquely 
or  transversely,  and  distended  with  gas,  which  latter  can  be  liberated  by 
passing  a trocar  and  cannula  into  the  inflated  bowel  through  the  upper 
part  of  the  flank  on  the  right  or  off-side  between  the  last  rib  and  the 
haunch  bone,  and,  by  the  administration  of  sedative  medicine  such  as  the 
hypodermic  injection  of  morphia  and  atropine,  or  the  giving  by  the  mouth 
of  from  four  to  six  ounces  of  laudanum  in  a pint  of  water,  or  one  and 
a half  ounces  of  chloral  hydrate  instead  of  the  laudanum,  and  warm  water 
injections  per  rectum,  at  the  same  time  manipulating  the  colon  with  the 
hand  in  the  rectum,  the  bowel  may  at  times  be  reduced,  but  such  a happy 
termination  is  indeed  very  rare.  These  cases  being  of  a subacute  nature 
will,  if  not  relieved,  generally  end  fatally  after  lingering  on  for  three  or  four 
days.  The  complete  twist  generally  occurs  in  the  small  intestine,  and  is,  as 
a rule,  of  a fatal  character,  the  pain  evinced  and  its  duration  dependirg 
greatly  on  the  extent  of  the  twist,  which  varies  very  much.  Some  cases 
end  in  death  in  the  course  of  from  four  to  flve  hours,  whilst  others  continue 
for  twelve  to  sixteen  hours. 

The  causes  are  many  and  varied ; anything  that  induces  colic  can  be 
included,  such  as  the  drinking  too  heartily  of  cold  water  when  the  animal 
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is  heated,  improper  feeding,  the  presence  of  the  various  round  worms  in  the 
intestines,  an  overfeed  of  green  food,  or  the  animal  lying  or  rolling  on  its 
back — in  fact  anything  that  will  produce  a strong  peristaltic  action  of  the 
bowels. 

Symptoms. — As  there  are  numerous  lesions  that  affect  the  intestines  of 
the  horse,  such  as  knot  in  the  bowel,  strangulation  of  the  gut  by  long  necked 
tumours,  rupture  of  the  mesentery  and  the  passing  through  it  of  a loop  of 
the  intestine  {hernia),  telescopic  invagination  or  intussusception  (that  is 
a portion  of  the  intestine  being  drawn  inside  of  a neighbouring  part), 
tubercular  or  melanotic  growths  in  the  mesentery  or  net,  the  presence  of 
calculi  or  dust-balls  in  the  large  intestine,  obstinate  im'paction  of  the  colon, 
etc.,  any  one  of  which  will  cause  obstruction  of  the  bowel,  and  produce 
the  same  group  of  symptoms ; it  will  be  obvious  that  when  a horse 
is  suffering  from  any  one  of  these  maladies  there  are  at  the  onset 
manifestations  of  colicky  pains,  more  or  less  severe  according  to  the 
nature  and  cause  of  the  trouble,  which  are  so  similar,  whatever  the  precise 
cause,  that  it  is  almost  impossible  for  a layman,  and  in  many  instances 
for  the  professional  man,  to  differentiate  one  complaint  from  another, 
and  only  by  the  closest  observation  and  by  noting  the  duration  of  the 
attack  can  an  idea  of  the  ailment  be  arrived  at.  The  symptoms  to  be 
noticed  are  that  the  patient  paws  the  ground  with  the  fore  feet,  sniffs 
at  the  ground  with  the  nose,  strikes  its  belly  with  the  hind  feet,  looks 
round  at  the  sides,  walks  round  the  box,  sweats  profusely,  lies  down,  gives 
a roll  and  jump  up  quickly,  sits  down  on  the  haunches  like  a dog,  throws 
itself  down,  rolls  over  on  to  its  back  with  the  legs  uppermost,  and  in  many 
instances  when  balanced  against  a wall  in  this  position  seems  to  get  relief ; 
and  as  long  as  the  animal  lies  quietly  thus  and  is  apparently  easy,  it  ought 
to  be  left  alone,  and  on  no  account  disturbed,  as  cases  have  been 
known  where  a suspected  twist  or  invagination  of  the  gut  has  righted 
itself  whilst  the  horse  has  been  in  this  attitude.  In  all  such  cases  the 
animal  should  have  its  own  free  will  and  be  allowed  to  roll  as  it  wishes. 
As  a case  progresses  the  sufferings  of  some  of  the  animals  are  fearful  to 
behold ; they  throw  themselves  down,  drop  on  to  the  knees,  extend  the 
head  and  neck,  grind  the  teeth,  and  screech  with  pain,  the  body  being 
covered  with  cold  perspiration,  pulse  imperceptible,  with  eyes  dull,  pupils 
dilated,  wings  of  the  nostrils  flapping,  expired  air  cold,  and  ears  drooping ; 
Anally,  the  patient  commences  to  wander  round  the  box  until  it  falls  and 
succumbs. 

Treatment. — Partial  twist  may  be  at  times  reduced  by  manual  and 
medical  aid  as  already  described,  but  in  the  majority  of  cases  treatment 
is  of  little  or  no  avail.  The  great  point  is  to  get  the  pain  subdued  as 
quickly  as  possible  by  the  administration  of  some  strong  sedative  as  named 
above,  or  one  ounce  of  extract  of  Indian  hemp  put  into  a pint  of  warm 
water  and  given  as  a drench.  Follow  up  by  enemas  made  by  the 
macerating  of  half  an  ounce  of  twist  tobacco  unrolled  in  two  quarts 
of  boiling  water,  allowing  it  to  cool  until  about  new-milk  warm,  then 
remove  the  tobacco  leaves  and  inject  the  solution  into  the  rectum.  Liberate 
the  gas  mentioned  before  by  the  aid  of  a trocar  and  cannula,  and  apply 
blankets  which  have  been  previously  wrung  out  of  hot  water  to  the  belly, 
or  rub  the  sides  and  belly  with  mustard  and  water. 


Twitch,  Scutch,  Quitch,  Quickens,  Couch.— 

These  names  are  applied  to  the  grass  Agropyrum  repens,  Beauv.  {Triticum 
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repens  of  Linnaeus),  one  of  the  worst  and  most  commonly  distributed  of  weeds 
on  arable  land.  It  is  frequent  on  waste  land  throughout  the  country,  and 
is  rarely  absent  from  neglected  hedgebanks. 

It  has  a long,  stout  root  stock  or  rhizome,  which  creeps  along  beneath 
the  surface  of  the  soil.  Upon  the  rhizomes  are  scaly  leaves  in  the  axils 
of  which  buds  arise  at  the  joints  as  well  as  an  abundance  of  fibrous 
adventitious  roots. 

The  weed  spreads  rapidly  through  loose  soils,  and  any  underground 
piece  of  root  stock  on  which  a bud  is  present  is  capable  of  growth  into  a 
separate  plant  when  cut  off  or  broken  away  from  the  parent. 

The  stems  above  ground  grow  to  a height  of  1 to  4 feet.  The  leaves 
are  fiat,  generally  hairy  and  rough  on  the  upper  surface,  with  a very  short 
ligule  and  curved  auricles  which  clasp  the  stem  at  the  base  of  the  leaf  blade. 

The  inflorescence  is  a spike  3 or  4 inches  long  consisting  of  sessile,  four 
or  five  flowered  spikelets  set  on  broadside  to  the  main  axis  of  the  “ ear  ” or 
spike  as  in  ordinary  wheat.  The  flowering  glumes  in  some  examples  have 
short  awns,  but  usually  the  latter  are  absent. 

The  grass  is  a perennial,  and  flowers  in  July  and  August. 

Twitch  is  spread  by  means  of  its  seeds,  which  are  blown  some  distance 
by  high  winds  and  are  sometimes  present  in  samples  of  grass  and  cereal 
“ seeds  ” used  on  the  farm.  It  is  also  propagated  by  its  subterranean  stems. 
These  when  broken  up  may  be  harrowed  about  the  land  or  carried  by 
implements  from  field  to  field. 

A good  plan  for  cleaning  lighter  land  overrun  with  couch  is  to  plough  a 
rather  shallow  furrow  and  then  harrow  and  collect  the  rhizomes  when  the 
clods  containing  them  break  up  and  set  them  free  in  unbroken  lengths.  On 
heavy  land  shallow  ploughing  and  good  cultivation  so  as  to  expose  the 
rhizomes  to  winter  frosts  or  hot  sun  in  summer  gets  rid  of  much  couch. 
The  right  time  to  harrow  needs  careful  observation.  If  attempted  before 
the  soil  is  dry  more  harm  than  good  is  done,  since  the  rhizomes  are 
broken  into  short  pieces  and  distributed  over  the  field  in  the  broken  clods. 

After  the  above  treatment  the  land  should  be  sown  with  some  root 
crop  which  can  be  well  hoed. 

Care  should  be  taken  to  obtain  seeds  free  from  those  of  couch,  and  the 
weed  should  be  eradicated  from  hedges  and  borders  of  the  fields  as  far  as 
possible.  It  is  not  infrequent  to  find  couch  spreading  rapidly  year  by 
year  from  neglected  hedges  and  foul  headlands. 

Other  grasses  beside  true  couch  are  sometimes  given  the  name  “ twitch  ” 
or  “ couch  ” by  farmers,  particularly  the  forms  of  bent  grass  {Agrostis 
vulgaris,  L.).  These,  however,  have  thinner  and  less  extensively  developed 
rhizomes.  The  leaves  have  no  auricles,  and  the  inflorescence  is  a spreading 
panicle  with  very  fine  branches  and  minute  one-flowered  spikelets. 


Tympanitis.— Hoose. 


Udder,  the  Functions  and  Diseases  of,— Mamma  or 
mammary  gland  is  the  term  applied  to  the  single  separate  milk  gland  with 
one  teat,  as  this  exists  in  woman,  the  sow,  bitch,  etc. ; when  the  mammae 
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are  closely  grouped,  as  in  the  cow,  ewe,  and  mare,  the  word  udder  is  applied 
to  the  group.  Each  gland  is  separated  from  the  other  by  strong  layers  of 
fibrous  tissue.  The  udder  of  the  cow  is  a collection  of  four  mammae  or 
quarters,  that  of  the  mare  and  ewe  of  two.  The  sow  has  usually  ten  or 
twelve  distinct  glands  arranged  in  two  rows. 

Each  gland  is  composed  of  gland  vesicles  each  about  of  an  inch 
in  diameter,  arranged  something  like  grapes  on  a bunch,  the  stems  of  the 
grapes  representing  the  milk  or  lactiferous  ducts,  which  open  into  larger 
ones  represented  by  the  main  stalk  of  the  bunch,  which  becomes  expanded 
so  as  to  form  a reservoir  just  above  the  teat.  From  this  reservoir  canals  or 
tubes  run  through  the  teat,  at  the  free  extremity  of  which  their  orifices 
may  be  seen.  Blood  vessels  surround  the  gland  vesicles,  which  are  lined 
with  cells.  From  the  blood  in  these  vessels  milk  is  secreted  by  cells  of 
the  gland  vesicles,  it  passes  through  the  milk  ducts  to  the  reservoir  above 
the  teats,  and  thence  through  the  teats,  when  these  are  sucked  by  the  young 
animal  or  milked  by  the  milker.  The  glands  are  surrounded  and  inter- 
sected by  elastic  tissues  capable  of  considerable  distension,  and  suspended 
from  the  abdominal  walls  by  strong  bands  of  fibrous  tissue.  Underneath 
the  outer  covering  of  the  teat  there  is  some  involuntary  muscular  tissue. 
The  teat  of  the  cow  has  one  orifice,  that  of  the  mare  two  to  four,  and  that  of 
the  sow  from  five  to  ten.  In  the  young  female  the  mammary  gland  is 
rudimentary.  It  becomes  more  developed  at  sexual  maturity,  and  at  its 
maximum  towards  the  termination  of  pregnancy.  It  is  most  active  after 
parturition,  and  diminishes  in  size  when  withdrawal  of  milk  ceases  or  as 
pregnancy  advances.  The  milk  secreted  a few  days  before  parturition, 
named  colostrum  or  boastings,”  which  is  retained  in  the  sinuses  and  ducts 
until  the  young  animal  is  born,  and  is  yielded  for  a short  period  after,  is  of 
a rich  yellow  colour,  slightly  acid,  and  contains  many  cells  and  oil  globules. 
It  has  a purgative  action,  and  serves  to  expel  from  the  intestine  of  the 
young  suckling  the  meconium  collected  there. 

The  natural  function  of  the  mammary  glands  is  to  secret  milk  for 
nourishment  of  the  newly-born  animal  in  its  early  days  or  months,  during 
which  period  the  fluid  is  as  a rule  frequently  withdrawn.  In  animals  which  are 
kept  for  dairy  purposes,  matters  are  somewhat  different ; everything  is  done  to 
increase  the  production  of  milk,  which  is  only  withdrawn  at  certain  rather 
wide  intervals.  In  such  animals  the  milk  reservoirs  are  large.  Though  the 
muscle  in  the  udder  is  not  of  the  voluntary  kind,  cows  appear  capable  of 
withholding  milk  at  their  will ; some  will  not  yield  to  a strange  milker  or 
after  being  disturbed.  This  power  of  restraining  the  outflow  is  probably 
exercised  through  contraction  of  muscles  to  which  the  bands  of  tissue  which 
suspend  the  udder  and  separate  the  glands  are  attached. 

The  functions  of  the  udder  may  be  disturbed  by  matters  which  affect 
the  general  health.  In  case  of  fever,  especially  with  high  temperature,  the 
secreting  powers  are  suppressed  and  the  milk  yield  diminished.  Indeed, 
otherwise  unaccountable  lessening  of  the  yield  should  always  arouse 
suspicion  of  febrile  complaint.  Materials  taken  by  the  mouth  may  some- 
times affect  the  amount  and  quality  of  the  milk,  but  the  great  majority  of 
abnormal  conditions  of  the  udder  are  due  to  disease-producing  micro- 
organisms. These  may  be  brought  to  the  udder  by  the  blood  in  the 
general  circulation,  by  the  lymphatics,  by  passing  directly  from  neighbour- 
ing parts,  as  the  lining  membrane  of  the  belly  (peritoneum),  through 
wounds  in  the  teat  or  udder,  or  up  the  milk  ducts  of  the  teat.  Dirty  teat 
syphons  and  milkers’  hands,  etc.,  may  convey  contagion,  whose  action 
may  sometimes  commence  at  the  orifice  of  the  teat.  The  position 
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of  the  udder  would  appear  to  render  it  very  liable  to  the  effects  of 
mechanical  violence ; possibly  serious  results  from  such  injuries  are 
more  common  than  we  realise.  From  a very  large  number  of 'examinations 
during  life  and  post-mortem,  it  would  appear  that  appreciable  disease  of 
the  udder  of  all  kinds  existed  in  from  -5  to  2 per  cent,  of  our  cows,  of 
which  perhaps  about  a quarter  is  tuberculous.  All  female  farm  animals 
are  more  or  less  liable  to  udder  maladies,  but  greatest  importance  is 
attached  to  the  condition  in  cows, — an  importance  which  is  likely  to  be 
brought  home  even  more  forcibly  in  the  near  future  to  the  dairy 
farmer,  who,  it  is  thought,  will  be  called  on  to  notify  the  existence  of  any 
disease  of  the  udder  among  his  cows,  or  at  least  to  remove  all  cows 
concerning  whose  udder  there  may  be  any  ground  for  suspecting  the  existence 
of  tuberculosis.  The  manner  in  which  tubercle  bacilli  reach  the  udder  has 
been  described  under  Tuberculosis,  and  we  may  now  say  that  few  if  any 
of  the  other  causes  are  introduced  by  the  same  channel.  Serious  disease  of 
the  udder  is  caused  by  bacteria,  which  produce  inflammation  and  cause 
abscesses  to  form  in  the  substance  of  the  quarter  or  quarters.  In  such 
cases  the  affected  quarter  usually  gets  larger,  and  swelling  may  in  some 
cases  extend  along  under  the  belly  and  to  the  hocks,  rather  rapidly  gets 
very  painful  and  hot ; the  cow  may  appear  ill,  refuse  food,  and  have  a 
high  temperature.  The  milk  of  the  affected  quarters  is  usually  strikingly 
altered  even  in  the  early  stages,  assuming  a dark,  dirty  colour  and  watery 
character,  and  containing  flaky  matter.  If  drawn  off  into  a narrow  glass  or 
bottle  and  kept  quiet,  three  layers  may  be  observed,  the  uppermost  a sickly, 
shiny  looking  fluid,  the  middle  reddish-brown  whey,  and  the  lowest  the  curd. 
As  the  disease  advances  the  milk  gets  less  and  becomes  thicker  and  thicker 
till  the  teat  discharges  only  thick  matter.  Sometimes  the  quarter  dies,  and 
has  to  be  removed  surgically.  Usually  in  severe  cases  the  milk-forming 
part  of  the  quarter  or  quarters  is  hopelessly  destroyed,  and  these  parts 
waste  and  remain  smaller  and  useless.  In  less  severe  cases  the  above 
symptoms  may  not  be  so  well  marked,  and  the  milk-secreting  parts  may 
be  only  partially  destroyed,  so  that  on  recovery  the  quarter  just  above 
the  teat  may  feel  firmer  and  yield  milk,  but  a smaller  quantity  than  before. 
This  form  of  udder  disease  is  contagious,  and  sometimes  several  cows  in  a 
herd  are  affected  some  time  after  the  first  case  is  noticed,  or  it  may  be  that 
several  are  found  affected  simultaneously.  Tuberculosis,  the  onset  of  which 
is  slow,  the  swelling  firm,  cold,  and  painless,  usually  commencing  at  the  upper 
part,  and  though  tending  to  increase  slowly,  rarely  or  never  decreasing, 
and  the  milk  not  being  perceptibly  altered  in  the  early  stages,  presents  a 
contrasting  picture.  The  crucial  test  is,  however,  the  presence  or  absence  of 
the  germ,  which  causes  the  disease  in  the  respective  cases ; in  tuberculous, 
the  tubercle  bacillus,  and  in  the  non-tuberculous  just  described  a micro- 
organism known  as  a streptococcus,  so  that  examination  of  milk  as  coming 
directly  from  the  teat  of  the  cow  may  be  found  to  contain  either. 

The  cow’s  udder  is  also  liable  to  infection  by  micro-organisms  which 
yield  rather  different  symptoms.  One  form  which  usually  affects  several 
cows  in  the  dairy  at  about  the  same  time,  generally  commences  with  some 
redness  at  the  upper  part  of  the  teat  or  that  part  of  the  udder  close  to  it ; 
this  redness  is  soon  followed  by  pimples,  the  part  is  tender  and  swollen  and 
hard  to  the  touch,  but,  as  a rule,  these  conditions  do  not  extend  far  up  the 
udder,  and  then  may  affect  one  or  more  quarter.  The  milk  is  decreased,  has 
a rather  disgusting  appearance,  being  dark  in  colour,  containing  curds  and 
ropy  matter,  and  having  sometimes  a peculiar  odour.  The  animal  is 
generally  unwell  for  a few  days,  but  recovery  to  general  health  of  the 
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udder  to  its  normal  state  is  the  rule,  and  no  appreciable  permanent  effect 
remains. 

General  or  local  inflammation  of  the  skin  of  the  udder  of  cows 
and  other  animals  may  result  from  severely  rubbing  it  against  any- 
thing, even  the  animal’s  own  thighs,  and  if  harmful  bacteria  are  present 
the  condition  may  be  rather  severe.  Occasionally  the  milk-forming  structure 
is  implicated  in  this  affection,  which  is  usually,  though  not  invariably, 
noticed  in  animals  with  large  “ bags,”  which  may  have  been  subjected  to  long 
journeys,  caused  to  gallop  about  by  flies,  etc.  It  is  quite  possible  that  these 
circumstances  may  be  the  means  of  collecting  dirt  as  well  as  mechanically 
injuring  the  skin,  and  occasionally  the  inflammation  of  the  skin  is  very 
severe,  the  swelling  in  mares  extending  as  far  forward  as  the  under  part 
of  the  breast.  The  skin  is  usually  painful  to  the  touch,  there  may 
be  some  fever,  but  the  milk  is  rarely  altered  in  quality  except  in  severe 
but  rare  cases,  which  involve  the  deep  parts  of  the  udder.  As  a rule, 
complete  recovery  takes  places  in  a short  time  if  the  skin  is  kept  thoroughly 
clean.  Large  or  small  wounds  in  the  skin  of  the  udder  or  teat  as  a rule 
do  not  lead  to  serious  results,  but  the  effects  mostly  depend  on  the  nature  of 
the  dirt  which  may  enter  the  wound.  Chaps  and  bites  by  the  teeth  of  the 
suckling  are  quite  large  enough  to  allow  of  the  entry  of  the  most  highly 
infective  organisms.  While  the  young  suckling  animal  may  become 
affected  by  injurious  matters  in  the  milk  or  on  the  contaminated  teat  and 
udder,  it  may  also  be  the  medium  by  which  disease  is  brought  to  its 
mother. 

There  is  recognised  as  occurring  in  ewes  a condition  known  as  gangrenous 
mammitis,  which  is  closely  related  to  a disease  of  the  mouths  of  lambs 
known  as  malignant  aphtha.  Opinions  differ  as  to  whether  the  udder  of 
the  ewe  or  mouth  of  the  lamb  is  first  to  become  affected.  The  effect  on  both 
is  severe,  and  many  deaths  may  occur  among  both  ewes  and  lambs.  One 
or  both  quarters  of  the  udder  may  become  hot,  swollen,  and  discharge 
through  the  teat  a thick  purulent  matter,  sometimes  having  a foul  odour. 
The  affected  part  often  becomes  gangrenous,  while  about  the  lips  and 
mouth  of  the  lambs  there  are  unhealthy  sores.  The  temperature  is  raised 
and  the  appetite  lost,  and  death  may  occur  soon. 

Occasionally  the  udder  of  the  cow  is  affected  by  the  ray  - fungus 
or  actinomyces,  which  causes  wmoden  tongue  and  wens.  This  affection 
is  in  its  nature  painless  and  slowly  progressive  like  tuberculosis,  but 
it  is  so  comparatively  rare  that  practically  we  are  little  concerned 
with  it. 

In  the  examination  of  milk  traces  of  blood  are  not  infrequently  found 
in  a sample  taken  on  one  day,  and  absent  in  samples  taken  from  the  same 
cow  the  next  day,  and  in  fact  usually  does  not  appear  again ; this  probably 
results  from  rupture  of  a small  blood  vessel  caused  by  a blow.  Tumours  are 
sometimes  found  in  the  udder,  and  cases  of  cancer  have  been  reported. 

In  dealing  with  diseases  of  the  udder  it  must  be  recognised  that  the 
great  majority  and  by  far  the  more  important  are  produced  by  disease 
germs  (bacteria),  and  so  in  a greater  or  lesser  degree  are  contagious,  and  must 
be  treated  accordingly.  The  greater  attention  likely  to  be  given  in  the  near 
future  to  tuberculosis,  and  to  ensuring  uniform  thorough  cleanliness  in 
the  milking  process  and  housing  of  cows,  will  tend  to  materially  lessen 
the  diseases  referred  to.  That  high  degree  of  cleanliness,  whose  uniformity 
is  so  desired,  is  probably  more  largely  in  practice  at  present  than  would 
appear  to  be  the  case  from  the  publicity  which  has  been  given  to  cases  in 
which  it  is  utterly  disregarded. 
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Underplanting*. — See  Arboriculture. 


Unexhausted  Improvements.— Agricultural  Holdings 
Act. 


Unsound  ness. — In  the  sale  and  purchase  of  animals  there 
must  always  be  some  concern  as  to  the  soundness.  To  both  seller  and 
purchaser  the  article  is  an  unknown  quantity,  a complex  organism,  the 
exact  physical  state  and  individual  characteristics  of  which  cannot  be 
determined  with  mathematical  precision — indeed,  apart  from  guilty  know- 
ledge and  attempts  to  defraud,  unrevealed  and  un discoverable  conditions 
must  always  invest  the  exchange  of  animals  with  some  degree  of  uncertainty. 
Though  warranty  may  divest  the  situation  of  some  of  its  inherent 
difficulties,  an  appeal  to  law  and  its  consequences  are  not  always  agreeable 
even  to  the  purchaser  possessed  of  this  weapon  of  defence.  Unsoundness, 
however,  entails  other  considerations  than  the  legal  position  of  seller  or 
buyer.  Some  of  the  defects  constituting  unsoundness  are  transmissible 
from  parent  to  progeny,  and  it  is  most  desirable  for  the  stock-breeder  to 
possess  the  knowledge  which  will  allow  him  to  carry  on  his  operations 
without  taking  special  risks  of  breeding  unsound  animals.  All  defects 
constituting  unsoundness  in  the  broadest  sense  are  not  transmissible,  and 
it  has  been  found  convenient  to  apply  to  such  as  are  so  recognised  the  quali- 
fication “ hereditary.”  An  animal  is  sometimes  described  as  “ sound  for 
certain  purposes  ” ; or  though  recognised  as  possessing  defects,  which  con- 
stitute unsoundness  in  the  eye  of  the  law,  is  not  in  the  eyes  of  the  person 
expressing  his  opinion,  likely  to  be  deleteriously  affected  by  the  defects,  is 
certified  as  “ practically  ” or  “ serviceably  ” sound.  Such  are  really  expres- 
sions of  a personal  opinion  as  to  what  in  a specific  case  will  accrue  to 
the  possession  of  a defect,  which  the  law  says  is  an  unsoundness.  There  is 
considerable  objection  to  qualifying  the  word  “soundness”  or  “unsoundness” 
unless  the  qualifier  is  quite  prepared  to  stand  or  fall  by  what  the  future 
may  reveal  concerning  such  defects.  In  fact  the  standard  set  up  as 
soundness  is  generally  unattainable,  and  the  use  of  the  word  “ sound  ” is 
the  ground  for  a good  deal  of  trouble  and  misunderstanding.  For  purposes 
of  sale  a certificate  of  soundness  is  a valuable  asset,  but  often  it  holds  good 
but  a short  time.  Though  applicable  to  all  live  stock  and  other  articles, 
the  expression  “ unsoundness  ” is  more  generally  used  in  connection  with 
horses,  and,  as  differences  of  opinion  have  been  so  often  brought  to  Court 
for  settlement,  a legal  definition  must  be  taken  as  a guide  in  horse  transac- 
tions. That  of  Lord  Ellenborough  laid  down  in  Elton  v.  Brogden  is  so 
clear  that  it  is  often  relied  on : “ If  at  the  time  of  sale  the  horse  has  any 
disease  which  actually  either  does  diminish  the  natural  usefulness  of  the 
animal  so  as  to  make  him  less  capable  of  work  of  any  description,  or  which 
in  its  ordinary  progress  will  diminish  the  natural  usefulness  of  the  animal, 
this  is  imsoundness\  or  if  the  horse  has  either  from  disease  or  accident 
undergone  any  alteration  that  either  actually  does  at  the  time  or  in  its 
ordinary  effects  will  diminish  the  natural  usefulness  of  the  horse,  such  a 
horse  is  unsound!*  The  same  ground  is  possibly  covered  by  a shorter 
definition : “ Any  defect  which  at  present  interferes,  or  which  in  future 
may  interfere,  with  a horse’s  usefulness  ” is  an  unsoundness. 

There  is  no  statutory  law  under  which  are  scheduled  those  defects 
which  are  legally  regarded  as  unsoundness,  but  there  are  many  precedents 
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which  are  relied  on.  It  would  indeed  be  attempting  the  impossible  to 
enumerate  every  condition  which  falls  within  the  above  definition.  Proof 
of  the  existence  of  some  defects  is  usually  regarded  as  quite  sufficient  to 
constitute  unsoundness.  We  may  mention  lameness,  navicular  disease, 
fever  in  the  foot,  ringbone,  sidebone,  spavin,  stringhalt,  shivering,  divided 
nerves,  sandcrack,  seedy  toe,  curb,  broken  wind,  whistling,  roaring, 
cataract,  contagious  disease.  Such  conditions  as  corns,  splints,  brushing, 
broken  knees,  cough,  heart  disease  or  other  illness  have  been  in  some 
instances  tried  on  their  individual  merits,  e.g.  if  the  weight  of  evidence 
went  to  show  that  a splint  was  causing  lameness,  or  was  so  situated  as  likely 
to  do  so,  it  has  been  ruled  to  be  an  unsoundness.  Whereas  if  the  existence 
were  accepted  and  the  weight  of  evidence  went  to  show  that  it  did  not 
cause  lameness  and  was  not  likely  to  do  so,  it  has  been  held  that  it  was 
not  an  unsoundness.  The  writer’s  experience  in  law  courts  leads  him  to 
the  conclusion  that  there  is  an  increasing  tendency  to  decide  questions  of 
unsoundness  on  the  individual  merits  of  each  case.  The  French  law 
of  1838  enumerated  twelve  defects  constituting  unsoundness,  but  the  law 
did  not  work  well. 

The  defects  which  are  included  in  the  category  of  hereditary  unsound- 
nesses ” have  been  more  or  less  agreed  on  by  our  great  breed  societies.  By 
some  societies  these  defects  are  enumerated  in  the  conditions  of  entry  for 
their  shows,  but  this  is  usually  so  arranged  as  to  give  some  latitude  to  the 
judgment  of  those  whose  function  it  is  to  decide  such  matters.  The 
category  includes  cataract,  roaring,  whistling,  broken  wind,  shivering, 
stringhalt,  navicular  disease,  sidebone,  ringbone,  spavin,  curb,  while  some 
other  defects  in  conjunction  with  conformations  which  would  naturally 
predispose  to  their  occurrence  may  be  added. 

With  breeding  animals  of  all  species  any  defect  of  the  generative 
organs  which  would  interfere  with  procreation  come  under  the  head  of 
unsoundness. 

Some  habits  or  vices  as  crib  biting  and  wind  sucking  may  render 
horses  less  useful,  and  so  are  classed  as  unsoundness,  as  are  rearing,  kicking, 
jibbing,  bolting.  Animals  infested  with  parasites  as  fiukes  are  regarded 
as  unsound,  and  certainly  cattle  affected  with  tuberculosis  cannot  be 
sound.  However,  the  case  of  Newbury  v.  Perowne  tried  in  the  High  Court 
of  King’s  Bench  in  May  1908,  in  which  the  plaintiff  sued  the  defendant  to 
recover  cost  in  respect  of  an  implied  warranty  of  a fat  bullock  whose 
carcass  was  seized  and  destroyed  by  the  authorities  as  unfit  for  consumption 
on  account  of  being  tuberculous,  was  decided  in  favour  of  the  defendant. 
Lord  Alverstone,  C.J.,  put  to  the  jury  as  the  points  to  decide : (1)  Did 
the  plaintiff  really  rely  on  the  defendant’s  skill  and  judgment  ? (2)  Could 

the  defendant  by  reason  of  his  skill  and  judgment  ascertain  whether  the 
animal  was  tuberculous  ? The  jury  gave  negative  answers  to  each,  and  the 
Lord  Chief- Justice  expressed  concurrence.  The  price  paid  was  that  of  a 
good  sound  bullock,  and  here  again  we  may  learn  that  high  price  is  not 
tantamount  to  implied  warranty. 


Urine,  Retention  of. — This  implies  a want  of  power  to  void  by 
the  natural  effort  the  urine  collected  in  the  bladder,  and  may  be  either 
partial  or  total.  There  are  a variety  of  causes,  such  as  extreme  muscular 
spasm  of  the  neck  of  the  bladder,  in  some  instances  induced  by  the 
administration  of  turpentine  or  cantharides  internally,  or  by  the  application 
of  a fiy-blister  or  turpentine  externally ; paralysis  of  the  muscles  of  the 


VAGmA,  EVEESION  OF 


571 


bladder;  impaction  of  the  rectum  with  excreta,  causing  pressure  on  the 
neck  of  the  bladder ; enlargement  of  the  glands  situated  at  the  neck  of  the 
urethral  passage;  calculi  in  the  bladder  or  urethra  (a  condition  very- 
common  in  dogs) ; stricture  of  the  passage,  and  the  collection  of  the  ammonio- 
magnesium  phosphate  crystals,  occasionally  seen  in  rams  and  wethers 
when  folded  on  mangel-wurzel;  clots  of  blood  due  to  haemorrhage  from 
some  of  the  urinary  organs,  and  also  coagulated  masses  of  pus  discharged 
from  abscesses  in  the  kidneys.  Eetention  of  the  urine  frequently 
arises  from  the  habit  that  some  horses  acquire  of  refusing  to  stale 
except  when  in  a stall  or  box  littered  with  straw  or  sawdust;  this  is 
mostly  observed  in  horses  that  have  long  journeys  and  are  anxious  to 
urinate  on  being  stabled  but  are  unable  to  do  so,  ejecting  only  a few  jets ; 
in  such  cases  the  body  of  the  distended  bladder  overlaps  the  neck  of  the 
passage  and  thus  prevents  the  water  from  being  expelled.  The  urine  is  also 
retained  in  cases  of  milk  fever  in  cows,  but  signs  are  rarely  shown,  and 
only  by  rectal  or  vaginal  examination  is  the  fact  ascertained.  Eetention 
of  the  urine  occurs  at  times  in  the  sow  after  farrowing,  and,  as  in  the 
cow,  the  urine  has  to  be  removed  by  the  catheter. 

Symptoms. — In  the  horse,  generally  the  first  symptoms  to  be  noticed  are 
that  the  animal  stretches  the  hind  legs  backwards  and  wide  apart,  rolls  the  tail, 
pressed  frequently  in  vain  attempts  to  urinate,  groans,  is  very  uneasy,  and 
evinces  signs  of  colicky  pains.  Somewhat  analogous  symptoms  are  also 
exhibited  by  the  ram  and  wether  when  the  urethral  passage,  particularly 
the  worm  portion  (vermiform  process),  is  impacted  with  the  chemical 
crystals  already  referred  to,  and  in  such  instances  the  worm  must  be 
opened  into  or  cut  off  at  the  base,  and  the  crystals  and  urine  liberated. 
The  removal  of  the  worm  does  not  interefere  with  the  usefulness  of  the  ram. 

Treatment  in  the  horse. — The  hand  and  arm  must  be  well  washed  with 
warm  water  and  soap,  smeared  over  with  fine  olive  oil,  and  carefully  passed 
into  the  rectum,  and  should  it  be  found  impacted  with  faeces  these  must  be 
removed  by  the  hand  and  an  injection  of  warm  water  administered ; this  in 
some  cases  is  all  the  treatment  required.  Should  this  not  give  relief, 
the  hand  will  again  have  to  be  introduced  into  the  bowel,  and  the  bladder 
pressed  gently  forward  and  the  neck  of  that  organ  carefully  examined,  and  if 
a hard  body  such  as  a calculus  be  felt,  this  must,  if  possible,  be  manipulated 
with  the  fingers  into  the  body  of  the  bladder,  when  the  urine  may  be 
readily  expelled  naturally ; but  failing  this,  the  catheter  must  be  passed  and 
the  urine  drawn  off.  When  this  is  not  successfully  accomplished,  the 
bladder  has  perforce  to  be  tapped  through  the  floor  of  the  rectum  with  a 
trocar  and  cannula.  Eetention  of  the  urine  is  seldom  met  with  in  the 
bull,  but  occasionally  in  the  mare,  cow,  and  sheep,  and  is  mainly  the  result 
of  damage  done  in  difficult  cases  of  parturition,  the  patient  having  to  be 
relieved  by  means  of  the  catheter. 


Vaguina 9 Eversion  of. — The  protrusion  or  turning  inside  out 
of  the  vaginal  passage.  This  condition  varies  somewhat  in  degree,  in  some 
instances  the  passage  being  seen  slightly  protruded  between  the  lips  of  the 
vent  or  vulva  and  resembling  a full-blown  rose,  in  others  it  hangs  out 
of  the  passage  for  6 to  10  inches,  the  neck  of  the  womb  (cervix)  being 
readily  detected  at  the  extreme  end.  It  is  mostly  due  to  relaxation  of  the 
pelvic  ligaments  and  muscles.  Eversion  or  prolapsus  of  the  vagina  is 
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very  rare  in  the  mare  and  sow,  but  very  common  in  the  cow,  sheep,  and 
bitch. 

The  cow. — The  eversion  of  the  vagina  generally  occurs  before  calving, 
especially  in  aged  animals  that  have  been  good  breeders,  the  frequent 
calvings  having  induced  a relaxed  condition  of  the  ligaments  and  muscles 
of  the  pelvis ; it  can  also  be  produced  by  the  tying  up  of  an  animal  in  a 
stall  that  has  its  floor  too  much  sloped  backwards  or  is  too  short,  which 
latter  of  necessity  causes  the  animal  to  stand  with  its  hind  feet  in  the 
gangway;  both  these  defects  incline  the  stomach  and  bowels  of  the 
animal  to  fall  backwards  and  press  on  the  womb  and  passage.  In  these 
cases  the  protrusion  usually  makes  itself  manifest  some  six  weeks  prior  to 
calving ; it  is  very  slight  and  only  makes  its  appearance  when  the  cow  is 
lying,  receding  as  a rule  on  the  animal  rising  to  its  feet ; it  rarely  occurs 
after  calving,  but  is  liable  to  recur  at  subsequent  calvings.  As  a preventive, 
heighten  the  floor  of  the  stall  behind,  either  with  blocks  of  wood.  Arm 
green  turf,  or  horse  litter.  Eversion  of  the  vagina  is  very  common  in 
stock  cows,  particularly  those  that  have  been  on  shipboard,  the  pelvic 
muscles  having  become  strained  from  the  continued  contraction  to  enable 
the  animals  to  keep  their  feet  during  the  rolling  of  the  vessel.  Such  cases 
are  very  troublesome,  especially  in  hot  weather  when  the  animals  are  out 
grazing,  the  trouble  having  a great  tendency  to  recur  every  three  weeks  as 
the  cows  come  into  use.  The  best  preventive  is  a visit  to  the  bull.  When 
the  vagina  remains  out  long  it  is  liable  to  laceration,  to  become  dry  and 
swollen,  and  before  it  can  be  returned  the  congestive  fluid  has  to  be 
liberated  by  pricking  the  organ  in  several  places.  When  being  returned 
it  must  be  washed  clean  with  warm  water  and  well  anointed  with  carbolic 
oil,  and  then  pressed  gently  back  into  its  place  and  kept  there  by  passing 
pieces  of  tape,  leather,  or  gutta-percha  across  the  mouth  of  the  passage,  the 
stitches  to  be  put  through  the  skin  with  a packing  needle,  close  to  the 
rump  bone,  and  tied  across.  It  is  not  advisable  to  put  the  stitches  through 
the  lips  of  the  vent  (vulva),  although  such  is  frequently  done.  Special 
clamps  made  of  steel  or  aluminum  with  needles  and  screws  are  used  by 
some,  or  a rope  truss  may  be  applied. 

The  ewe. — Eversion  of  the  vagina  is  commonly  met  with  in  the  ewe  when 
close  on  the  point  of  lambing ; it  is  mostly  observed  in  frosty  weather,  and 
causes  a great  deal  of  pain  and  straining.  First  wash  the  part  clean  with 
warm  water  and  a little  carbonate  of  soda,  then  smear  over  with  extract  of 
belladonna  and  flne  olive  oil,  and  return  it,  keeping  it  secure  by  stitches,  as 
recommended  for  the  cow.  To  keep  the  ewe  easy  and  assist  in  dilating  the 
neck  of  the  womb,  give  her  a breakfastcupful  of  linseed  oil  with  a table- 
spoonful of  laudanum  added.  After  delivery  of  the  young  the  parts  usually 
resume  their  normal  conditions. 


VaporitC. — This  is  a substance  prepared  by  Mr.  Gr.  F.  Strawson, 
who  has  devoted  much  time  and  study  to  the  production  of  remedies  against 
insect  and  fungoid  pests.  The  composition  of  vaporite  can  only  be  guessed 
at,  but  it  is  a gas-producing  material  which,  when  distributed  broadcast  over 
the  land  and  ploughed  or  dug  in,  decomposes  very  slowly  by  the  influence 
of  the  soil,  and  gives  off  a noxious  gas.  The  noxious  gas  gradually  increases 
in  quantity  and  fills  the  interstices  of  the  soil  and  causes  an  asphyxiating 
atmosphere  in  the  soil,  which  is  fatal  to  all  insect  life.  It  costs  9s.  per  cwt., 
and  the  usual  dose  is  2 or  2^  cwt.  per  acre.  When  applied  at  this  rate  it 
very  soon  kills  off  all  insect  pests,  such  as  wireworms,  grubs,  etc.  It  is 
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largely  used  by  market  gardeners,  whose  crops  are  apt  to  suffer  from  such 
pests,  and  if  applied  at  a proper  rate  and  in  a proper  way  it  is  never 
known  to  fail.  Many  farmers  whose  lands  were  infested  with  wireworms, 
grubs,  etc.,  have  also  cleared  their  land  of  these  pests  by  its  use.  It  is 
also  an  effectual  remedy  against  eelworms  {Tylenchus  devastatrix),  and 
it  seems  to  have  a great  effect  also  in  the  way  of  reducing  the  ravages 
of  fungoid  pests,  though  this  may  be  due  to  the  vigour  imparted  to  the 
plants  through  immunity  from  insect  pests. 


Variola. — Variola  originally  applied  to  small-pox  of  man,  later 
came  into  use  as  a generic  term  for  certain  diseases  possessing  similar,  if  not 
identical,  characteristics  in  animals  of  several  different  species.  Horse- 
pox,  cow-pox,  sheep-pox  are  each  regarded  as  the  variola  special  to  the 
animal  whose  name  is  prefixed. 

In  all  animals  variola  is  an  eruptive  disease  communicable  by  inocula- 
tion to  individuals  of  the  same  species;  after  a fairly  definite  period  of 
incubation  manifested  by  lesions  in  the  skin,  which  pass  through  various 
stages  in  a somewhat  regular  manner,  red  spots  first  appearing,  followed  by  the 
pimple,  vesicle,  pustule,  and  scab.  The  variola  of  animals  of  some  species 
is  communicable  to  animals  of  other  species,  and  it  is  assumed,  if  not  proven, 
that  an  attack  of  the  variola  of  one  species  renders  the  subject  for  a varying 
time  free  from  attack  of  the  variola  natural  to  its  own  species. 

Variola  vaccinia  or  cow-pox  is  a disease  of  the  teats  and  udder  of  milk- 
ing cows.  It  is  not  infectious,  but  carried  from  cow  to  cow  usually  by  the 
hands  of  milkers.  Though  other  cattle  contract  the  disease  readily  on  being 
inoculated,  it  has  been  most  rarely,  if  ever,  discovered  in  them  as  occurring 
naturally.  Milkers  become  affected,  and  the  disease  can  be  inoculated  into 
man,  in  whom  it  produces  cow-pox  or  vaccinia.  Though  little  is  heard  of 
cow-pox  in  cows  at  the  present  time,  it  is  probably  not  a very  rare  disease, 
but  with  the  greater  care  bestowed  and  likely  to  be  bestowed  on  the  milking 
process,  it  seems  likely  to  be  eradicated.  The  existence  of  the  disease  has 
been  more  commonly  recorded  in  some  districts  than  others. 

The  discoveries  of  Jenner  in  1798  first  drew  general  public  attention  to 
cow-pox,  and,  in  fact,  his  would  appear  to  be  the  first  published  description 
of  the  malady.  In  those  days,  when  small-pox  in  man  was  general 
throughout  the  country,  often  epidemic  in  localities,  Jenner  observed  that 
certain  milkers,  who  had  contracted  vaccinia  from  milking  cows  with  an 
eruptive  disease  of  the  teats,  either  did  not  contract  the  small-pox  or 
having  done  so  had  only  a mild  non-fatal  attack.  This  led  to  further 
observation  and  the  practice  of  “ vaccination,”  which  has  been  so  generally 
adopted  during  the  past  century,  and  concerning  the  benefits  of  which 
opinion  is  not  unanimous  at  present.  Though  the  variance  is,  we  are 
bound  to  say,  less  between  medical  men,  who  have,  at  any  rate,  equally 
good  grounds  for  personal  observation  and  correct  judgment,  than  between 
them  and  a section  of  the  public,  who  have  innate  and  externally  influenced 
objection  to  interference  with  “ rights  of  the  individual  ” so  called,  whether 
for  their  own  or  the  public  good. 

Jenner  at  first  thought  the  cow-pox  was  derived  from  a disease  of  the 
legs  of  horses,  known  as  “grease.”  This  idea  probably  arose  from  an 
imperfect  understanding  of  the  nature  of  the  disease  of  the  horse’s  leg,  or 
from  misuse  of  the  name. 

It  was  at  one  time  believed  that  if  matter  of  human  small-pox  were 
inoculated  into  the  skin  of  the  cow’s  udder  or  teats,  cow-pox  resulted. 
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Many  experiments  appear  to  prove  that  such  is  not  the  case,  and  that 
small-pox  matter  inoculated  into  the  cow  is  followed  by  small-pox  and  not 
by  cow-pox.  Cow-pox,  though  usually  benign,  is  of  some  special  importance 
to  the  farmer,  as  it  is  a disease  of  the  udder,  whose  milk  it  will  probably 
be  unlawful  to  sell,  if  notification  of  all  udder  disease  and  removal  of 
all  cows  with  diseased  udders  becomes  uniformly  compulsory.  Under 
any  circumstances  the  disease  causes  the  cow  discomfort  and  lessens 
her  milk. 

Cases  may  be  mild  or  severe,  sometimes  only  a simple  eruption,  and 
little  else  abnormal  may  be  observed.  In  other  cases  the  eruptions  are  more 
or  less  numerous,  large,  painful,  and  a considerable  degree  of  fever  and  con- 
stitutional disturbance  may  be  present.  In  the  case  of  moderate  severity, 
the  attention  of  the  milker  may  be  first  attracted  by  the  evidence  of  pain 
and  uneasiness  on  pressure  of  the  teats. 

On  the  udder,  or  on  the  teat,  if  uninjured  by  milking,  it  may  be  possible 
to  observe  the  occurrence  of  the  lesion  in  its  successive  stages  of  hard 
pimple,  vesicles  (containing  watery  fluid  or  lymph),  pustule  (containing 
thick  matter),  and  seal,  and  on  removal  of  the  scab,  the  shallow  “ pock,”  each 
stage  occupying  about  three  days.  On  account  of  the  liability  to  injury, 
cow-pox  lesions  on  the  teats,  where  they  most  frequently  occur,  rarely  show 
these  distinctive  features.  The  affected  teat  is  usually  noticed,  red,  swollen, 
tender,  sometimes  chapped,  bleeding  or  oozing  matter,  and  bearing  the  dark 
brown  scabs,  which  is  often  the  most  characteristic  feature.  If  the  teat 
is  not  otherwise  injured,  recovery  usually  takes  place  in  three  or  four  weeks, 
and  the  subject  is  regarded  as  unsusceptible  to  cow-pox  for  years  or 
for  life.  Occasionally  infection  may  take  place  and  the  udder  become 
generally  inflamed. 

Milkers  having  chaps  or  other  wounds  in  their  hands  may  become 
inoculated  and  suffer  rather  severely ; occasionally  with  the  contaminated 
finger-nails  they  may  inoculate  their  skin  in  other  parts  of  the  body;  the 
writer  has  observed  it  on  the  face. 

This  disease  has  been  blamed  by  prominent  officials  for  giving  rise  to 
scarlatina  in  man,  but  there  is  reason  for  believing  that  the  view  is  not 
persisted  in. 

Cow-pox  in  the  affected  animal  runs  a natural  course,  with  which  it  is 
not  wise  to  interfere.  It  may  under  some  conditions  be  desirable  to  allow 
the  disease  to  run  through  the  herd  and  “ have  done  with  it.”  If  the  herd 
is  a large  one  this  would  take  a long  time.  To  prevent  its  spread,  cows 
should  be  isolated  and  the  affected  cows  milked  and  attended  by  those  not 
milking  or  attending  the  healthy ; or  if  only  one  or  two  cows  of  a small 
number  are  affected,  the  milker  should  milk  the  sound  cows  first  and  after 
milking  the  affected  cleanse  the  hands  thoroughly. 

Affected  udders,  teats,  etc.,  should  always  be  kept  thoroughly  clean,  and 
to  secure  this  it  may  be  deemed  advisable  to  cover  the  parts  and  to  use  the 
teat  syphon  for  withdrawal  of  milk. 

The  vaccine  used  for  protecting  the  human  subject  from  small-pox  is 
now  obtained  by  inoculating  cow-pox  matter  into  the  skin  of  the  calf. 
After  about  six  or  seven  days  the  lymph  in  the  vesicle  thus  produced  is 
drawn  off  and  used  as  vaccine.  Sometimes  the  whole  is  scraped  off,  mixed 
with  glycerine  and  so  used.  Before  the  stock  raised  from  the  calf  is 
distributed  for  use,  the  calf  is  killed  and  examined  post-mortem  to  ensure 
freedom  from  disease.  This  is  called  calf -lymph  or  vaccine.  Vaccine  may 
also  be  obtained  from  the  vesicle  developed  in  the  human  skin  after 
vaccination,  the  so-called  arm  to  arm  vaccination. 
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Variola  eq^iiina  or  horse-pox,  as  usually  observed  in  the  horse,  is  character- 
ised by  greater  constitutional  disturbance  than  cow-pox  in  the  cow.  The 
temperature  may  be  considerably  raised,  the  animal  off  its  feed  and  depressed. 
The  disease  we  recognise  as  horse-pox  is  not  at  all  like  that  usually  spoken  of 
as  “ grease.”  The  eruptions,  which  are  similar  to  those  described  as  occurring 
in  cow-pox,  may  not  be  quite  so  large,  and  the  scab  is  not  so  pronounced. 
The  lesions  are  not  confined  to  the  heels,  but  may  appear  on  the  lips  and 
face,  vulva,  and  occasionally  on  the  skin  of  other  parts,  and  on  the  mucous 
membrane  of  the  nostrils,  mouth,  etc.  The  affected  parts  are  sometimes 
considerably  swollen  and  tender.  Horse  - pox  is  not  spread  by  the 
atmosphere;  the  contagion  being  usually  carried  by  attendants  from  one 
horse  to  another,  though  horses  may  transfer  it  directly  to  their  neighbours. 
It  was  at  one  time  thought  that  horse-pox  was  derived  from  men  suffering 
from  small-pox,  but  this  view  is  not  now  held.  Horse-pox  can  be  com- 
municated to  the  cow,  and  cow-pox  to  the  horse ; whether  they  are  identical 
is  not  known.  There  is  no  evidence  of  the  variola  of  the  one  species 
being  naturally  conveyed  to  the  other. 

The  local  treatment  and  preventive  measures  must  be  on  the  same  lines 
as  for  cow-pox,  but  the  feverish  state  of  the  system  of  the  horse  may  call 
for  some  little  attention. 

Variola  ovina  or  sheep-pox  has  not  been  encountered  in  this  country 
for  many  years,  though  there  appears  in  very  ancient  writings  evidence  of 
its  existence  here  at  periods  very  remote.  In  modern  times  it  has  been 
introduced  from  the  continent  of  Europe,  in  some  countries  of  which  it 
usually  prevails.  In  1847  it  was  brought  here  from  Denmark,  and  for 
some  time  ravaged  our  flocks.  In  1862  sheep-pox  made  its  appearance  in 
Wiltshire,  and  spread  widely.  Again,  in  1865  and  1866,  it  appeared,  and 
since  its  suppression  soon  afterwards  there  has  been  no  outbreak  in  Great 
Britain.  Foreign  sheep  affected  with  this  disease,  however,  have  since  been 
landed  at  our  foreign  cattle  wharves.  Probably  the  latest  cases  were  those 
detected  by  the  writer  in  1881  at  Deptford.  Most  clearly  the  embargo  or 
importation  of  live  animals  to  be  taken  on  to  our  farms  must  be  credited 
with  having  maintained  our  flocks  free  from  this  terrible  scourge  for  many 
years. 

Sheep-pox,  unlike  those  other  diseases  of  the  lower  animals  classed  as 
variola,  is  extremely  infectious,  inoculable,  and  fatal.  It  manifests  itself  so 
as  to  indicate  wide  variation  in  virulence.  In  one  variety — the  lenign — the 
eruptions  are  separate  or  discrete.  In  the  other  variety — the  malignant — 
the  eruptions  run  into  each  other — confluent — so  as  to  produce  large  affected 
areas.  When  first  introduced  into  this  country  the  fatalities  were 
usually  very  numerous.  It  is  really  very  like  small-pox  of  man,  but 
Masson  produced  on  the  human  subject  a vesicle  whose  lymph  acted  like 
that  of  cow-pox.  Sheep  are  not  protected  from  sheep-pox  by  inoculation 
with  cow-pox  lymph.  Sheep  inoculated  with  lymph  of  sheep-pox  sometimes 
take  sheep-pox  in  a mild  form,  recover,  and  are  immune.  This  process, 
called  ovination,  was  largely  employed  at  one  time,  but,  while  protecting  some 
sheep,  it  was  found  to  kill  others  and  maintain  the  disease  in  the  country. 

In  sheep-pox  the  eruptions  are  found  in  the  skin  all  over  the  body, 
there  is  great  depression,  discharge  from  the  nostrils,  and  death  often  takes 
place  in  a few  days. 

The  law,  by  virtue  of  the  Sheep-pox  Order,  enforces  notification,  com- 
pulsory slaughter,  disinfection,  and  restriction  of  movement.  Neither  cow- 
pox  nor  horse-pox  is  scheduled  under  the  Contagious  Diseases  (Animals) 
Act. 
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Vegetable  Physiology.— S'ee  Physiology  of  Plants. 


Vertigo,  Megrims,  Staggers.— A form  of  giddiness  or 
dizziness  accompanied  by  a want  of  co-ordination  in  the  movements  of  the 
body  is  more  a symptom  than  a disease,  and  results  in  some  cases  from 
organic  lesions,  but  more  frequently  from  reflex  nervous  action  due 
to  functional  derangement  of  some  of  the  organs  of  the  body.  Vertigo 
or  megrims  was  very  common  in  horses  in  the  old  coaching  days,  and 
was  considered  to  be  mostly  the  result  of  temporary  congestion  of  the 
brain  induced  by  the  wearing  of  too  small  a collar  and  tight  reining, 
horses  with  short  necks  seeming  to  be  the  greatest  sufferers. 

The  causes  of  vertigo  are,  however,  numerous,  including  organic  changes 
in  the  brain,  as  from  tumours  or  cysts,  and  diseases  of  the  internal  ear  and 
functional  derangements,  such  as  ansemia,  impure  blood,  diseases  of  the 
heart  and  its  valves,  and  in  fact  anything  that  interferes  with  the  normal 
circulation  of  the  blood;  digestive  or  gastric  disorders,  such  as  imperfect 
dentition,  impaction  of  the  stomach  and  bowels,  worms  infesting  the 
alimentary  track,  liver  complications,  and  the  improper  use  of  drugs  and 
alcohol ; derangements  and  diseases  of  the  urinary  and  generative  organs ; 
also  from  extreme  heat  beaming  on  the  head,  etc.  Vertigo  is  more 
frequently  seen  in  the  horse,  dog,  and  pig,  than  in  the  cow  or  sheep, 
although  it  is  at  times  observed  in  the  cow  at  the  commencement  of  milk 
fever  and  in  sheep  affected  with  the  ostrus  ovis  or  nostril  fly.  Horses 
that  are  too  well  fed  and  have  little  work  to  do  seem  more  liable  to  be 
attacked  than  those  in  regular  work,  whilst  others  only  show  signs  of 
the  complaint  when  being  driven  in  harness,  and  are  quite  free  from  it 
when  in  the  saddle ; in  some  cases  it  occurs  periodically  during  the 
spring  months,  and  is  mostly  observed  when  the  animals  are  at  work, 
being  seldom  evident  whilst  they  are  in  the  stable. 

Symptoms. — When  vertigo  (symptomatic  vertigo)  arises  from  reflex 
action  due  to  functional  derangement  of  some  of  the  organs  of  the  body,  or 
from  a sudden  rush  of  blood  to  the  head  or  a want  of  blood  in  the  brain, 
the  attack  is  generally  very  sudden,  little  or  no  warning  being  given ; if 
the  animal  is  in  harness,  it  throws  up  and  shakes  the  head,  trembles,  stops, 
sways,  and  staggers,  and  Anally  falls  down,  when  it  snorts  and  rolls  the 
eyes  as  if  in  a fit,  and  after  lying  a short  time  it  lifts  up  the  head  and 
gradually  recovers,  rises  on  to  its  feet,  shakes  itself  and  seems  quite  well 
again.  In  such  cases  the  neck  strap  of  the  bridle  should  be  undone  and 
the  collar  eased,  cold  water  dashed  over  the  animal’s  head,  and  a few 
mouthfuls  of  water  offered  it  to  drink  if  it  is  so  inclined.  In  cases  that 
arise  from  pathological  changes  in  the  brain  or  other  important  organ  of 
the  body,  the  attack  is  more  gradual  and  some  premonitory  symptoms  are 
noted  a few  days  before  the  final  seizure,  such  as  a great  dulness,  languid 
hanging  of  the  head,  and  a sleepy,  listless  condition  generally,  the  beast 
being  difficult  to  ride  or  drive,  becoming  self-willed,  unmanageable,  and 
finally  attacked  with  frenzy,  and  when  in  such  a condition  is  very  difficidt 
to  handle  and  dangerous  to  approach,  having  as  a rule  to  be  destroyed. 

Treatment. — As  vertigo  is  due  to  so  many  causes  it  is  of  the  utmost 
importance  that  the  one  in  operation  be  ascertained  and  treated  accordingly. 
The  patient  should  be  placed  in  a well- ventilated  dark  loose  box  and  kept 
perfectly  quiet,  a good  dose  of  laxative  medicine  administered,  and  a nerve 
sedative  such  as  bromide  of  potassium  given  twice  a day  in  light  and  sloppy, 
easily  digested  food. 
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Vetches  or  Tares  rank  among  the  most  important  of  our 
summer  forage  crops.  They  are  extensively  cultivated  in  all  parts  of 
Great  Britain  and  Ireland,  and  need  no  special  description.  They  belong  to 
a genus  Vicia,  which  abounds  in  wild  species,  all  of  which  are  remarkable 
for  their  slender  and  elegant  form  and  clinging  habit  of  growth.  Vetches 
belong  to  the  natural  order  Leguminosse,  and  are  therefore  allied  to  clover, 
sainfoin,  lucern,  and  gorse,  as  also  to  the  pulse  crops,  peas  and  beans. 
Like  all  these  crops,  the  vetch  develops  on  its  roots  numberless  small 
wart-like  tubercles  or  excrescences  which  have  been  found  to  play  an 
important  part  in  the  abstraction  of  free  nitrogen  from  the  atmosphere,  and 
converting  it  into  combined  or  available  nitrogen.  It  must  therefore  be 
added  to  the  numerous  attributes  of  the  vetch  that  it  acts  as  a nitrogen 
producer  in  the  soil.  This  property,  which  was  only  discovered  some  twenty 
years  ago,  has  given  an  impetus  to  the  cultivation  of  leguminous  crops 
which  is  likely  to  extend.  It  probably  accounts  for  the  inertia  which  has 
been  observed  in  crops  which  belong  to  this  natural  order  towards 
nitrogenous  dressings,  they  being  already  provided  with  means  for  obtaining 
the  nitrogen  they  require. 

Vetches  prefer  a calcareous  soil,  and  thrive  in  an  especially  luxuriant 
manner  upon  the  thin  soils  of  the  upper  chalk.  On  these  soils  they 
seldom  receive  any  dressing  of  manure,  and  yet  they  grow  with  extra- 
ordinary vigour,  and  constitute  a “ sheet  anchor  ” in  providing  sheep  with 
summer  keep.  They  also  do  well  on  clay,  wherever  there  is  a sufficient 
supply  of  lime,  and  between  these  classes  they  also  grow  freely  on  an 
extensive  range  of  soils.  They  are  not  suitable  for  black  peaty  soil,  as  they 
are  liable  to  degenerate  in  quality  and  to  produce  an  inferior  fodder. 

The  most  ordinary  method  of  consuming  them  is  by  folding,  but  they 
can  also  be  cut  and  carried  to  horses  or  to  cattle,  and  to  pigs  in  yards. 
They  are  occasionally  made  into  coarse  hay,  but  are  most  esteemed  when 
green.  Lastly,  they  may  be  ripened  for  seed,  and  if  a good  crop  is  secured 
they  pay  well,  as  vetch  seed  generally  commands  from  5s.  6d.  to  8s.  per 
bushel.  A fair  crop  is  24  bushels  per  acre. 

They  are  usually  divided  into  winter  and  spring  vetches,  the  former 
variety  being  hardier  than  the  latter,  but  slower  in  its  growth.  Spring 
vetches  are  sown  in  and  after  March.  Winter  vetches  may  be  sown 
from  September  to  February,  and  on  large  farms  should  be  grown 
in  succession,  or  on  areas  of  several  acres  each,  sown  successively 
through  the  autumn  months  and  up  to  February.  By  this  system  vetches 
may  be  made  available  as  food  for  stock  from  June  to  October  inclusive. 
They  grow  with  great  luxuriance,  and  often  attain  a length  of  over  6 feet. 
They  are  liable  in  such  circumstances  to  become  rotten  next  the  ground, 
and  it  is  therefore  advisable  to  mix  winter  oats,  wheat,  or  even  beans 
with  the  seed  in  order  to  support  the  creeping  stems.  It  is  stated  that  the 
best  way  of  growing  well- developed  vetch  seed  is  to  sow  them  thinly 
among  beans,  and  that  the  haulm  festoons  on  the  bean  stalks  and  develops 
its  flowers  and  fruit  to  perfection.  On  the  wolds  of  Yorkshire  it  is  custom- 
ary to  broadcast  vetches  over  drilled  rape,  and  hoe  them  in  when  the  rape  is 
horse-hoed.  The  result  is  a mixed  forage  of  rape  and  vetches,  which  is 
found  to  be  an  excellent  food  for  sheep. 

Cultivation  of  vetches. — Vetches  are  generally  taken  after  a corn  crop,  and 
may  be  followed  with  roots.  In  this  case  they  are  a “ catch  crop,”  and 
occupy  the  ground  during  winter  and  until  they  are  folded  off.  As, 
however,  vetches  are  relied  upon  principally  after  J une,  the  turnips  then 
taken  are  late  or  backward.  It  is  the  custom  in  Wiltshire  to  take  vetches 

37 


VOL.  III. 


578 


VETCHES  OE  TAEES 


after  wheat,  and  after  they  have  been  eaten  on  the  land  to  put  in  late 
turnips  or  rape  for  spring  use.  When  this  system  is  followed  the  late 
turnips  are  followed  with  early  turnips  the  following  year,  and  the  land  then 
comes  in  again  for  wheat  {see  Eotations  of  Crops). 

The  preparation  for  and  sowing  of  the  crop  are  carried  out  in  the 
following  manner.  If  foul,  the  land  should  be  scarified  and  cleaned  and  a 
coat  of  about  12  loads  of  dung  applied.  This  is  spread  and  ploughed  in, 
and  after  dressing  the  land  with  harrows,  the  seed  is  drilled  at  the  rate  of 
2 to  2J  bushels  of  vetches  mixed  with  half  a bushel  of  winter  oats  per  acre. 
The  drill  coulters  should  be  7 to  8 inches  apart,  and  the  seed  should  be 
deposited  2 inches  below  the  surface  and  then  harrowed.  The  cultivation 
is  therefore  very  simple  in  itself,  but  success  depends  upon  the  care  with 
which  these  operations  are  performed.  Vetches  which  are  up  in  early 
November  stand  the  winter  and  the  ravages  of  slugs  and  birds  better  than 
late-sown  vetches.  December  is  a bad  month  for  sowing,  and  is  better 
skipped.  Winter  vetches  are  to  be  preferred  to  spring  vetches  for  January 
and  February  sowings,  but  after  March  comes  in  spring  vetches  ought  to 
be  used.  Old  vetch  seed  is  considered  to  be  good,  but  the  line  should  be 
drawn  at  two-year-old  seed.  In  all  cases  of  doubt  as  to  germinating  power 
a trial  should  be  made  by  sowing  a hundred  seeds  in  a flower-pot  saucer 
and  counting  the  seedlings.  Spring  rolling  is  important  for  young  vetches 
in  order  to  consolidate  the  soil  around  the  roots.  No  crop  more  quickly 
responds  to  rolling  than  vetches,  which  quickly  recover  their  colour  and 
vigour  after  it.  They  grow  rapidly  in  May,  and  the  first  sowing  may  be 
ready  in  June.  The  best  time  to  stock  vetches  is  just  as  the  plants  are 
beginning  to  flower.  Experience  proves  that  lambs  do  best  upon  vetches 
before  or  during  flowering,  and  that  older  sheep  do  best  when  they  are 
podding.  Horses  prefer  a hard  herbage,  and  as  the  pods  fill,  the  food 
naturally  become  more  like  corn. 

There  is  sometimes  a good  deal  of  waste  in  feeding  off  vetches,  especially 
in  wet  weather,  or  as  the  crop  becomes  old.  The  Wiltshire  plan  is  to  turn 
the  sale  or  market  lambs  into  the  fresh  fold,  and  to  let  the  ewe  lambs  follow. 
The  ewe  flock  brings  up  the  rear,  and  they  generally  act  as  good  scavengers 
and  clean  up  what  the  more  dainty  lambs  would  leave.  Other  plans  are 
practised,  such  as  mowing  the  vetches  in  front  of  the  hurdles  and  throwing 
them  into  the  fold.  Various  other  plans  have  been  proposed,  such  as 
hurdles  with  vertical  bars  through  which  the  sheep  eat,  the  hurdles 
being  advanced  twice  a day.  A special  cross  hurdle,  which  is  advanced 
by  turning  it  over,  and  presents  the  appearance  of  clievaux  de  frise^  has 
also  been  used.  None  of  these  methods  are  so  good  as  the  successive  use 
of  the  sections  of  a large  flock  as  first  indicated  {see  Hampshire  Down 
Sheep). 

Like  all  leguminous  herbage,  vetches  are  rich  in  albuminoids.  When 
in  flower  they  contain — 

Composition  of  Vetches  in  Eloweh  per  cent. 


Water .........  82*0 

Ash 1-8 

Albuminoids  .......  3*5 

Soluble  carbohydrates 6 -6 

Eat  .........  0'6 

Crude  fibre  5-5 


100-0 
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This  analysis  compares  very  favourably  with  rape  and  turnips.  It  is 
calculated  fresh,  and  the  amount  of  water  is  only  82,  in  comparison  with  the 
89  and  90  per  cent,  in  turnips.  The  contrast  is  best  seen  by  subtracting  the 
water,  when  it  will  be  apparent  that  vetches,  according  to  the  above  analysis, 
contain  18  per  cent,  of  dry  matter,  instead  of  10  or  11  as  in  the  case  of  turnips. 
On  the  other  hand,  there  is  more  crude  fibre  in  vetches,  but  the  composition 
will  vary  both  as  regards  moisture  and  fibre  according  to  the  age  of  the  plant. 


Vole- — The  vole,  commonly  called  the  short-tailed  field  mouse 
{Arvicola  agrestis),  is  found  everywhere,  and  periodically  swarms  in  vast 
numbers,  when  it  becomes  a destructive  pest  to  the  farmer.  Extraordinary 
instances  of  the  rapid  increase  of  voles  have  from  time  immemorial  been 
recorded.  In  the  year  1850  an  army  of  them  overran  the  marshes  near 
Southminster,  eating  up  the  grass  to  the  very  roots.  The  like  happened  in 
Essex  some  sixty  years  afterwards.  Subsequent  attacks  took  place  in  the 
neighbourhood  of  Bridgewater,  in  Somersetshire,  where  such  incredible 
numbers  overran  the  country  as  to  destroy  a large  extent  of  vegetation. 
Mice  plagues  were  also  recorded  over  a century  ago  in  the  New  Forest,  in 
Hampshire,  as  well  as  in  the  Forest  of  Dean,  Gloucestershire.  To  go  much 
farther  back,  to  Old  Testament  times,  it  is  stated  in  1 Samuel  vi.  5 that 
the  Philistines  made  golden  images  of  the  “ mice  that  mar  the  land,”  a most 
interesting  reference  for  the  naturalist  and  agriculturist  alike. 

Unlike  most  animals  of  this  genus,  voles  appear,  strangely  enough,  to 
thrive  best  in  wet  seasons  and  on  damp  soil.  Whole  mountain-sides  and 
pastoral  glens  are  occasionally  covered  with  countless  numbers  of  these 
creatures,  recalling  the  locusts  of  Egypt.  So  destructive  are  they  to 
vegetation,  that  grass  is  completely  eaten  up  and  destroyed  by  them,  and 
flocks  of  sheep  have  to  be  removed  from  infested  districts  because  of  the 
absence  of  food.  In  1891  a severe  visitation  was  experienced  on  the 
Border  pasture  lands,  and  notably  in  the  counties  of  Selkirk,  Eoxburgh,  and 
Dumfries.  The  loss  incurred  as  the  result  of  this  incursion  from  the 
incalculable  numbers  and  destructive  habits  of  the  voles,  is  scarcely 
conceivable.  The  vermin  multiplied  so  quickly,  and  swarmed  to  such  an 
extent,  as  to  defy  computation.  Only  those  who  went  over  the  ground 
could  form  any  adequate  conception  of  their  numbers.  It  was  observed 
that  they  did  not  live  on  the  lea  grasses  or  the  dry  hillsides;  the 
grassy  bogs  and  white  bent  were  the  places  where  they  abounded  most. 
Wherever  the  ground  was  what  shepherds  speak  of  as  “ not  bare,”  there 
they  swarmed  in  greatest  numbers.  They  nibbled  and  gnawed  the  long 
grass  close  to  the  ground,  rendering  the  land  valueless  for  winter  and 
spring  feeding.  The  bog  land  on  some  farms  was  nearly  ruined.  Only  a 
few  “ spret  ” stalks  were  left  standing  here  and  there,  while  all  the  grass  in 
the  bottom,  on  which  the  sheep  depend  for  winter  food,  was  destroyed. 
Hundreds  of  acres  of  the  best  pasture  on  many  farms  were  thus  rendered 
useless,  and  whole  hillsides  wore  a blasted  and  desolate  appearance,  the 
ground  being  perfectly  riddled  by  their  holes  and  runs. 

It  is  an  interesting  fact  in  natural  history  that  short-eared  owls  from 
abroad  quickly  made  their  appearance  in  immense  numbers  on  this 
outbreak  of  1891,  as  well  as  on  some  previous  occasions.  These  owls  bred 
in  the  heather  like  grouse,  and,  with  the  assistance  of  other  vermin,  soon 
reduced  the  voles  to  a minimum,  whereupon  the  owls  took  their  departure. 
How  the  latter  discovered  the  swarm  of  voles  from  across  the  sea  is  one  of 
those  mysteries  in  nature  upon  which  we  can  only  speculate. 
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Walnut. — The  walnuts  and  hickories  compose  a tribe — Jug- 
landacese  — of  the  great  order  of  catkin-bearers — Amentacese.  Of  the 
walnut,  about  a dozen  species  have  been  described,  and  two  or  three 
others  await  examination  in  tropical  South  America.  The  readiest  means 
of  distinguishing  the  walnuts  from  the  hickories  is  by  the  pith  of  the 
shoots,  which  is  transversely  chambered  in  the  former  and  solid  in  the 
latter. 

The  Common  Walnut  (Juglans  regia,  Linn.)  is  a large  deciduous  tree, 
occurring  wild  in  Greece  and  the  Danubian  principalities,  passing  eastward 
through  Asia  Minor  and  the  Caucasus  to  the  Himalayas,  China,  and 
(doubtfully)  Japan,  but  it  has  long  been  cultivated  throughout  western 
Europe.  Leaves,  alternate,  deciduous,  imparipinnate,  8 to  10  inches  long, 
consisting  of  five  to  nine  leaflets,  occasionally  more,  opposite  or  nearly 
so,  elliptic,  ovate,  glabrous,  highly  aromatic.  Flowers,  monoecious,  although 
from  certain  trees  being  protogynous  and  others  protandrous,  their  fertilisa- 
tion is  partly  or  wholly  dioecious.  Males  numerous,  green,  in  pendulous 
catkins,  2 to  5 inches  long,  with  ten  to  twenty  stamens  and  oblong, 
apiculate  anthers ; females  one  to  four  on  the  points  of  young  shorts,  green 


with  purple  stigmas ; involucre  minute,  indistinctly  four-toothed ; perianth 
green,  with  four  linear-lanceolate  divisions.  Fruit,  globular  or  egg-shaped, 
about  2 inches  in  diameter,  consisting  of  a wrinkled  woody  nut  enclosing 
a complex  edible  kernal  in  two  lobes,  the  whole  within  a smooth,  green, 
leathery  pericarp.  Elwes  and  Henry  enumerate  eleven  varieties  in 
cultivation,  as  well  as  two  distinct  geographical  forms. 

The  walnut  was  probably  introduced  to  Britain  by  the  Eoman  colonists. 
Its  very  name  signifies  the  “ foreign  nut,”  from  the  Anglo-Saxon  wealli, 
foreign.  It  was  planted  much  more  commonly  in  this  country  before 
mahogany  began  to  be  plentifully  imported  in  the  eighteenth  century, 
and  before  our  people  relied  so  much  on  foreign  food  stuffs  as  they  do 
now.  Evelyn  mentions  plantations  of  many  thousands  of  walnuts  at 
Leatherhead,  Godstone,  and  Carshalton,  and  advocates  planting  these  trees 
extensively  elsewhere,  remarking  on  the  superiority  of  the  timber  for 
furniture  and  wainscoting,  “ instead  of  the  more  vulgar  Beech,  subject  to 
the  worm,  weak  and  unsightly;  but  which  to  counterfeit,  and  deceive 
the  unwary,  they  wash  over  with  a decoction  made  of  the  Green  husks  of 
Walnuts!* 

As  a fruit-bearer,  the  walnut  cannot  be  reckoned  upon  north  of  Trent, 
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requiring  more  sunlight  than  average  northern  summers  afford  to  mature 
the  nuts,  but  it  forms  fine  timber  and  grows  to  a considerable  bulk  as 
far  north  as  the  Moray  Firth,  as  is  shown  by  the  large  specimen  at 
Gordon  Castle,  which,  in  1904,  was  60  feet  high  and  10  feet  in  girth. 
The  largest  English  walnut  described  by  Messrs.  Elwes  and  Henry 
stands  at  Barrington  Park,  near  Burford,  Oxfordshire.  In  1903  it  was 
85  feet  high  by  17  feet  in  girth,  with  a fine  bole. 

The  timber  of  mature  trees  is  very  beautiful  and  valuable ; light,  yet 
hard,  even-grained,  rich  brown  in  colour  with  darker  marbling.  For 
cabinet  work,  furniture,  interior  decoration  and  carving  it  has  no  superior ; 
it  has  very  little  tendency  to  warp,  while  its  comMned  lightness  and 
hardness  have  caused  it  to  be  used  to  the  exclusion  of  all  other  wood 
in  the  manufacture  of  gun-stocks,  at  least  for  the  better  class  of  firearms 
and  for  military  weapons.  Loudon  states  that  £600  was  paid  in  England 
for  a single  tree ; but  now  that  we  derive  most  of  our  supply  from  abroad, 
the  price  quoted  is  Is.  6d.  to  3s.  a foot  (Elwes  and  Henry,  Trees,  ii.  260). 
The  British  War  Office  rely  chiefly  on  the  Black  Sea  region  for  the  walnut 
required  at  the  small-arms  factories.  When  Sir  W.  Thiselton  Dyer  was 
Director  of  Kew  he  was  desired  to  inquire  whether  our  colonies  could 
not  produce  a satisfactory  substitute.  Accordingly  he  submitted  about 
twenty  different  kinds  of  wood,  none  of  which  was  found  satisfactory 
except  the  American  black  walnut  {Juglans  nigra). 

If  the  walnut  is  required  for  its  fruit,  it  is  best  to  obtain  plants  grafted 
with  the  cultivated  varieties  raised  by  French  growers,  the  fruit  of  which 
is  larger  and  the  shell  of  the  nut  thinner  than  in  the  wild  type ; but  it 
is  only  worth  attempting  this  in  the  southern  and  southern  midland 
counties  of  England.  Many  of  the  trees  planted  in  the  northern  parts 
of  the  kingdom  appear  to  be  of  these  cultivated  varieties,  and,  as  they 
bear  little  and  inferior  fruit  in  the  humid  north,  the  result  is  disappointing. 
Trees  intended  for  timber  or  ornament  (and  the  walnut  is  well  worth 
planting  for  either  or  both  purposes)  should  be  raised  from  nuts  collected 
from  the  finest  mature  trees.  They  should  be  sown  as  soon  as  ripe,  or,  if 
that  cannot  be  done,  stored  with  a covering  of  sand  till  February,  being 
placed  2 or  3 inches  deep  in  rich,  well-pulverised  soil.  As  the  seedlings 
run  very  much  to  fleshy  tap-roots,  and  also  are  very  susceptible  of  frost- 
bite, it  is  best  to  sow  them  in  boxes  2 feet  deep,  which  facilitates 
transplanting  into  nursery  lines  at  a year  old.  While  in  the  nursery 
they  require  attention  in  trimming  to  a good  leader,  but  they  should  not 
remain  there  too  long,  else  they  will  form  such  long  bare  roots  as  to  make 
it  very  difficult  to  transplant  them  successfully.  It  is  better  to  plant  them 
out  permanently  at  2 or  3 feet  high,  choosing  a position  with  deep,  loamy 
soil,  not  of  a heavy  nature ; if  containing  lime  or  chalk,  so  much  the  better. 

The  Black  Walnut  {Juglans  nigra,  Linn.). — This  species,  a native 
of  North  America,  is  larger  in  all  its  parts,  except  the  catkins  and  fruit, 
than  the  common  walnut,  attaining  a height  of  100  to  150  feet  in  rich 
bottomlands.  The  leaves  are  12  to  24  inches  long,  with  pubescent  petioles, 
and  fifteen  to  twenty-three  leaflets  3 to  3 J inches  long  and  1 to  1-|  inch  wide. 
The  fruit  appears  solitary,  in  pairs  and  occasionally  in  clusters,  slightly 
smaller  than  European  walnuts. 

It  is  to  be  regretted  that  Evelyn’s  advice,  offered  nearly  250  years 
ago,  was  not  acted  upon  by  our  forefathers,  because  this  most  valuable 
timber  tree  takes  most  kindly  to  the  British  soil  and  climate,  and  has 
become,  through  reckless  felling,  very  scarce  in  its  native  country.  “ This 
Hack’'  wrote  Evelyn,  “ bears  the  worst  Nut,  but  the  Timber  much  to  be 
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preferred,  and  we  might  propagate  more  of  them  if  we  were  careful  to 
procure  them  out  of  Virginia,  wliere  they  abound,  of  all  other  the  most 
beautiful  and  best  worth  planting.  Indeed,  had  we  store  of  these,  we 
should  soon  despise  the  rest.” 

The  black  walnut  is  propagated  in  the  same  way  as  the  European 
walnut,  but  it  has  a greater  tendency  even  than  that  species  to  the  formation 
of  tap-root,  and  therefore  is  a difficult  tree  to  handle  successfully.  Probably 
that  accounts  for  its  neglect  in  this  country  as  a timber  producer.  The 
best  way  is  to  sow  the  nuts  in  the  places  they  are  intended  to  occupy 
permanently ; but  where  that  is  not  possible,  Mr.  Elwes  has  the  following 
recommendation : “ As  this  tree  requires  to  be  well  sheltered  and  drawn 
up  by  surrounding  trees  in  order  to  form  a tall  and  valuable  trunk,  it 
should  be  sown  or  planted  in  small  deeply  dug  patches  in  a rich  wood,  kept 
free  from  weeds  and  protected  from  mice,  rabbits,  and  boys,  until  the 
trees  are  6 or  8 feet  high,  which  they  should  be,  under  favourable 


circumstances,  at  four  to  six  years  old”  {Trees,  ii.  265).  As  to  rabbits, 
a writer  in  Woods  and  Forests  has  stated  that  they  will  not  gnaw  the 
black  walnut,  which  is  left  untouched  even  when  all  other  young  trees 
around  it  have  been  barked.  There  is  a black  walnut  at  the  Mote,  near 
Maidstone,  which  was  101  feet  high  in  1905,  with  a girth  of  12J  feet.  It 
is  stated  to  be  about  a hundred  years  old.  Another  in  the  public  park 
of  Marble  Hill,  Twickenham,  measured  98  feet  high  in  1905,  with  a girth 
of  14J  feet  at  5 feet  above  the  ground. 

These,  and  many  other  fine  specimens  in  the  south  of  England,  suffice 
to  prove  that  the  black  walnut  is  quite  patient  of  British  conditions.  It 
does  not  seem  to  have  been  tried  in  the  northern  counties,  but  is  probably 
quite  as  hardy  as  the  European  walnut.  As  for  its  timber,  it  is  superb, 
of  similar  quality  to  the  European  species,  but  with  a fine  purplish  tint. 
The  tree,  when  growing  in  England,  is  usually  called  hickory,  but  can 
easily  be  distinguished  from  that  genus  by  the  chambered  pith  in  the 
young  shoots. 
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The  Butternut  {Juglans  cinerea,  Linn.)  is  a smaller  tree  than  the 
hlack  walnut,  though  it  sometimes  reaches  100  feet  in  height  in  the 
northerly  part  of  its  limits  in  North  America.  The  leaves  are  15  to  30 
inches  long  with  eleven  to  seventeen  oblong  lanceolate  leaflets  2 to  3 inches 
long.  The  fruit  hangs  in  clusters  of  three  to  five  on  long  footstalks.  It  is 
cylindrical,  ovate-oblong,  pointed  at  the  apex  to  2\  inches  long,  the 
husk  being  coated  with  sticky  hairs,  enclosing  a nut  with  four  prominent 
and  four  obscure  ridges,  with  a sweet  and  oily  kernel.  This  fruit  should 
not  be  confused  with  the  Demerara  butternut,  also  called  the  Suwarrow 
nut,  which  is  produced  by  the  tree  Caryocar  nuciferum,  nor  with  Brazil 
nuts,  commonly  sold  in  this  country  as  butternuts,  which  is  borne  by 
Bertholletia  excelsa. 

The  butternut  is  less  commonly  planted  in  Britain  even  than  the  black 
walnut,  but  it  is  quite  hardy ; the  largest  specimen  seen  by  Dr.  Henry  being 
one  about  50  feet  high,  with  a girth  of  3 J feet,  at  Eiccarton,  near  Edinburgh. 
The  timber  is  not  so  strong  as  that  of  the  other  walnuts,  and,  being  much 
lighter  in  colour,  is  not  so  highly  esteemed,  nevertheless  it  is  much  used 
for  interior  decoration  of  houses  and  for  furniture.  The  butternut  occasion- 
ally ripens  fruit  in  the  United  Kingdom. 

Of  three  or,  four  species  of  walnut  indigenous  to  Manchuria  and  Japan, 
none  seems  worthy  of  cultivation  in  this  country  outside  botanical  collec- 
tions, unless  it  be  the  Japanese  Juglans  Sieholdiana,  Maximowiez,  which 
may  prove  a useful  fruit-bearer  in  districts  too  cold  for  the  European 
walnut. 


Warbles. — See  Parasites. 


Warping*  of  Land. — Warping  may  be  natural  or  artificial, 
although  if  viewed  as  an  agricultural  operation  it  must  be  regarded  from 
the  latter  point  of  view.  It  consists  in  the  deposition  of  mud  upon  an 
original  surface,  and  may  be  illustrated  by  the  formation  of  alluvial  tracts 
at  the  estuaries  of  rivers.  As  a natural  process,  it  is  well  illustrated  by  the 
action  of  the  Nile  in  Egypt,  which  during  its  annual  inundations  deposits 
its  charge  of  mud  over  the  celebrated  valley,  thereby  renewing  its  fertility 
and  increasing  the  depth  of  the  soil.  It  was  remarked  by  the  great 
historian  Herodotus,  that  Egypt  is  the  gift  of  the  Nile.  The  deposit 
was  in  the  first  place  natural  and  unrestrained,  but  for  long  ages,  and 
especially  under  modern  development,  it  has  been  converted  into  what 
is  sometimes  called  irrigation,  but  more  properly  a system  of  warping. 
There  are  innumerable  examples  of  natural  warping,  but  confining  our 
attention  to  our  own  country,  they  are  seen  in  the  greatest  perfection  on 
the  eastern  and  flatter  side  of  England.  If  the  reader  refers  to  the  article 
on  Pen  Lands,  he  will  find  a description  of  a vast  district  resulting  from  the 
combined  effects  of  tidal  and  river  action.  Now  this  is  neither  more  nor 
less  than  warp  land,  and  is  associated  with  extensive  tracts  of  black  peat 
soils.  Similar  tracts  extend  around  Weston-super-Mare  in  Somersetshire, 
at  Eomney  Marsh,  and  on  the  Lancashire  coast.  Fine  examples  of  the 
same  class  of  soils  are  seen  following  the  valley  of  the  Ehone  as  it  debouches 
over  the  level  tracts  at  the  base  of  the  Alps.  It  will  be  seen  that  warp  and 
alluvium  are  similar  terms,  the  difference  being  that  in  the  practice  of 
warping  the  flow  of  the  water,  and  the  deposition  of  the  mud,  are  regulated. 
The  effect  is  always  beneficial,  for  it  matters  not  whether  the  original 
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basis  was  a blowing  sand,  a poor  gravel,  or  a hungry  clay.  It  is  in  all 
cases  converted  by  warping  into  a fertile  soil.  Just  as  lava  overlies  the 
original  surface  and  eventfully  produces  a rich  soil,  so  warping  remedies 
all  previous  defects. 

The  best  examples  of  warping  in  this  country  are  to  be  found  on  the 
banks  of  the  river  Humber  and  its  tributaries,  and  vast  sums  have  been 
expended  in  regulating  the  deposit.  In  some  cases  Acts  of  Parliament 
were  required  in  order  to  carry  out  the  schemes  uniformly.  The  operation 
is  therefore  local  in  character,  and  it  does  not  appear  that  there  are  any 
other  extensive  systems  of  warping  to  be  found  in  Great  Britain  apart  from 
those  of  Yorkshire  and  Lincolnshire. 

The  conditions  are  peculiar,  and  are  confined  to  a situation  in  which 
enormous  quantities  of  fine  mud  are  brought  from  the  interior  in  a state 
of  suspension,  and  slowly  deposited  as  the  river  passes  through  a level 
tract. 

The  method  which  has  been  used  so  successfully  on  the  banks  of  the 
Humber  consists  in  deflecting  the  stream  from  its  main  channel  by  means 
of  sluices.  The  water  is  conducted  through  artificial  channels  to  the  area 
which  has  to  receive  the  deposit,  and  is  allowed  to  expand  over  an 
embanked  “ compartment.”  The  magnitude  of  the  works  is  indicated 
by  the  size  of  these  compartments,  which  may  comprise  150  or  more 
acres.  It  is  essential  that  the  enclosure  should  be  level,  so  as  to  allow 
the  water  to  flow  uniformly  over  it,  and  it  must  be  embanked  to  confine 
the  fertilising  flood  within  limits.  Tidal  action  is  necessary  in  order  to 
carry  out  the  operation,  for  it  is  essential  that  the  water  should  be  admitted 
and  returned  to  the  river  from  which  it  is  obtained,  at  short  intervals  of 
time.  As  the  tide  ebbs  and  flows  twice  in  twenty-four  hours,  they  become 
the  potent  means  by  which  this  object  can  be  effected,  and  the  spring  or 
high  tides  are  best  for  the  purpose.  It  will,  after  this  brief  description, 
not  be  difficult  to  follow  the  operation  of  warping.  At  full  tide  the  flood- 
gates are  opened  by  hydraulic  or  other  power,  and  the  water  rushes  toward 
the  compartment  at  its  highest  level.  It  at  once  loses  its  velocity  as  it 
spreads  over  the  level  space,  and  begins  to  deposit  its  burden  of  mud.  In 
order  to  secure  uniformity  of  deposition  “ inlets  ” and  “ call  banks  ” or 
subsidiary  channels  are  formed  for  the  purpose.  The  natural  inclination 
is  to  deposit  the  bulk  of  the  mud  at  or  near  the  point  of  influx,  and  means 
are  taken  to  convey  the  water  either  across  or  around  the  confines  of  the 
compartment  so  as  to  ensure  progressive  warping.  The  water  is  in  some 
cases  allowed  to  enter  the  compartment  at  different  points  in  order  to 
secure  a level  field  without  hollows.  It  is  drained  off  at  low  tide  as 
rapidly  as  possible  in  order  to  prevent  filling  up  the  canal.  The  works 
are  of  great  magnitude  as  the  water  is  often  carried  for  several  miles  from 
its  original  source,  and  the  area  of  warped  land  extends  over  many  thousands 
of  acres.  There  is  no  doubt  that  the  mud,  although  originally  brought  down 
from  the  interior  by  the  river,  is  directly  obtained  by  the  scouring  of  the 
bed  of  the  Humber,  Ouse,  Trent,  or  other  source  through  tidal  action. 

The  construction  of  banks,  tunnels,  and  lesser  channels  involves  great 
skill  in  order  to  obtain  an  equal  covering  of  the  “moor,”  which  fitly 
describes  a great  deal  of  the  original  material. 

This  is  eminently  practical  work,  but  as  in  an  irrigated  meadow  the 
water  is  coaxed  by  spade-work  to  cover  the  entire  surface,  so  in  warping 
an  arterial  system  of  call  banks  effects  a similar  purpose.  The  depth  of 
the  deposit  from  a single  tide  is  naturally  only  small,  but  it  is  thickest 
at  the  inlet.  By  repeated  and  systematic  inundations  a soil  of  great 
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richness  is  gradually  formed,  until  it  may  become  1 or  3 feet  in  thick- 
ness. 

The  fertility  of  warp  lands,  whether  produced  naturally  or  induced  as 
above  described,  is  due  to  the  heterogeneous  and  fine  nature  of  the  deposit. 
It  is  the  same  description  of  material  which  has  gradually  formed  the 
fertile  tract  of  Holderness  on  the  north  bank  of  the  Humber,  and  of  New 
Holland  on  the  south  side  of  the  same  river.  It  is  the  result  of  the  mingling 
of  the  many  geological  formations  through  which  the  river  passes,  and 
soils  of  this  mixed  character  are  always  fertile.  As  the  mud  is  brought 
down  in  suspension,  it  is  necessarily  extremely  fine,  and  the  consequence 
is  a close-grained  soil  of  rich  composition,  and  entirely  free  from  stones. 
It  is  equally  valuable  as  pasture  or  as  arable.  In  the  one  case  it  produces 
grazing  land,  of  high  fattening  quality,  and  in  the  other  a basis  for  potato 
growing,  or  other  uses  suitable  for  the  best  qualities  of  land.  Owing  to  the 
brackish  nature  of  the  tidal  water,  these  results  are  not  immediately 
obtained. 

Two  or  three  years  are  occupied  in  forming  the  deposit,  and  the  land 
is,  when  sufficiently  solidified,  raised  into  4-yard  stetches  or  ridges,  and 
sown  with  grass  seeds  in  the  spring.  These  are  grazed  for  two  years 
until  the  salt  is  washed  out,  and  are  then  brought  into  cultivation. 

The  term  warp  is  of  ancient  origin,  and  appears  to  be  derived  from  the 
German  werfen,  to  throw.  The  same  expression  is  used  in  the  same  general 
sense  in  many  parts  of  England,  but  especially  in  the  North.  Thus  casting  or 
throwing  a foal  or  calf  prematurely  is  called  warping,  and  moles  are  always 
called  warps  in  Northumberland.  Timber  warps  when  it  develops  a throw 
in  the  wrong  direction,  and  the  throw  of  the  shuttle  in  weaving  produces 
the  warp.  Similarly  the  precipitation  or  throwing  of  the  suspended  mud 
held  in  tidal  water  is  called  warping. 


Warranty. — See  Sale  and  Unsoundness. 


Water  Meadows.— irrigation. 


Water  Power. — Water  power  is  readily  applied  to  farm  opera- 
tion, and  is  capable  of  being  used  with  greater  frequency  than  is  availed  of. 
Water  wheels  of  various  types  and  turbines  are  used  to  supply  power 
direct;  but  where  a suitable  supply  is  available  any  of  these  may  be 
employed  to  generate  electric  power  for  transmission  and  use  at  a distance. 
Tile  value  of  water  power  naturally  consists  in  its  volume  and  force,  but 
the  constancy  of  the  flow  is  an  important  factor  in  enabling  advantage  to 
be  taken  at  all  seasons.  Much  farm  work,  such  as  grinding,  threshing, 
chaff-cutting,  and  food  preparing  for  stock,  is  required  during  the  winter 
months  when  the  head  of  water  in  Great  Britain  is  ordinarily  at  its  highest, 
consequently  at  the  time  it  is  most  wanted.  As  no  other  energy  but  that 
given  by  the  stream  is  required,  it  is  a very  cheap  source  of  power,  and  can 
be  utilised  so  that  a high  percentage  of  effective  work  can  be  obtained  from 
it.  The  power  generated  by  a stream  can  be  estimated  in  the  following 
manner: — The  water  must  be  made  to  pass  through  a rectangular  opening 
provided  with  a thin  waste  board  or  sill,  and  the  sill  must  have  a free 
overfall.  The  height  must  be  measured  from  the  top  of  the  sill  to  the  level 
of  the  surface  of  where  it  is  not  affected  by  the  overfall.  A light  float 
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must  be  placed  above  the  opening,  and  a measured  distance  staked  out,  and 
the  time  occupied  in  travelling  between  the  points  accurately  taken: 
then  if — 

H = height  of  surface  water  above  sill  in  feet. 

A = ditto  if  measured  in  inches. 

y = velocity  of  water  approaching  the  sill  in  feet  per  second. 

C = cubic  feet  discharged  over  each  foot  width  of  the  sill  per  minute. 


= 214\/H2-f -035  y2  H2  if  in  motion. 

The  theoretical  horse  power  of  water  is  obtained  in  the  following 
manner : — 

Q = quantity  of  water  in  cubic  feet  per  minute. 

A = head  of  water  from  tail-race  in  feet. 

P = theoretical  horse  power. 

P = -001892  = 

A 

The  effective  horse  powers  of  the  various  water  motors  are  with  motors 
in  fair  working  order : — 


The  pressure  of  water  per  square  inch  per  foot  in  depth  is  ’4335  lb. 
Where  Poncelet  vanes  are  used  in  undershot  wheels  the  effectiveness  is 
markedly  increased. 


Water  Supply. — Water  supply  is  a consideration  that  has  to  be 
regarded  when  considering  the  value  of  a farm  for  agricultural  purposes. 
Water  is  an  expensive  substance  to  carry  or  haul,  therefore  its  frequency 
and  reliability  are  of  importance.  A farmhouse  and  homestead  without 
water  in  the  vicinity  or  not  sufficiently  near  to  be  conveniently  and 
economically  supplied,  is  practically  worthless.  Without  water  cattle 
cannot  thrive  even  when  on  succulent  pasture,  while  on  short,  dry  almost 
bare  pasture  it  is  sometimes  astonishing  how  animals  will  exist  and  thrive 
provided  they  have  access  to  good  water.  Though  sometimes  the  question 
is  debated,  there  is  no  doubt  that  sheep,  especially  in  hot  weather,  prosper 
better  when  water  is  available.  In  the  dairy  a supply  of  sweet,  clear,  cold 
water  is  a necessity.  Many  minor  operations,  such  as  sheep  washing  and 
dipping,  threshing  and  steam  cultivation,  spraying  crops,  etc.,  are  dependent 
upon  water.  Although  other  sources  of  power  can  be  obtained,  a farm 
provided  with  a good  and  constant  stream  capable  of  being  utilised  to 
drive  a water-wheel  is  advantageously  situated,  and  some  farms  are  in- 
dependent of  steam  or  similar  power  because  advantage  is  taken  of  the 
streams.  Although  land  irrigation  is  little  practised  in  this  country,  the 
water-meadow  systems  in  some  of  the  south-western  counties  of  England 
are  of  considerable  area,  and  demonstrate  conclusively  the  value  of  a good 
supply  for  this  purpose.  Streams  incidentally  afford  good  fences.  Eunning 
streams  are  the  most  valuable,  for  they  supply  water  directly  to  the  land 
alongside,  as  well  as  indirectly  to  the  land  near.  Ponds  relatively  may 
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supply  a larger  area  of  land  for  the  space  occupied  than  is  occupied  by  a 
broad  stream,  and  a relatively  small  supply  of  water  from  a spring  or  as 
catch-water  or  dew-pond,  stored  in  this  form  can  be  made  to  satisfy  a large 
head  of  stock  and  meet  other  purposes. 

The  introduction  of  disc  wheel  wind  motors  as  a means  of  pumping  or 
of  forcing  water  long  distances,  has  greatly  lessened  the  difficulty  of 
supplying  water  where  it  used  to  be  almost  non-available  without  in- 
curring a determent  expense;  while  the  hydraulic  ram  proves  very 
valuable  where  there  is  a running  stream  from  which  to  take  a supply. 
A running  stream  can  of  course  be  utilised  to  pump  water  to  a distance  to 
another  elevation  by  means  of  an  ordinary  force-pump  if  a water-wheel  or 
turbine  is  provided  for  the  purpose. 


Weather. — See  Meteorology. 


Weed,  or  Lymphangitis. — Weed  is  a term  commonly  used 
to  denote  a sudden  lameness  of  one  or  more  of  the  extremities  of  the  horse, 
accompanied  at  the  onset  by  acute  pain  and  an  enlarged  and  corded  con- 
dition of  the  absorbent  vessel  and  its  branches  on  the  inside  of  the  affected 
limb,  followed  by  a diffuse  swelling  of  the  leg.  Weed,  also  known  by  the 
synonyms  of  “a  shot  of  grease,”  “big  leg,”  and  “Monday  morning  com- 
plaint,” is  technically  called  lymphangitis,  and  is  really  an  acute  inflamma- 
tion of  the  absorbent  or  lymphatic  vessels  and  glands ; it  usually  attacks 
one  of  the  hind  legs,  but  occasionally  both  hind  legs  are  implicated,  though 
sometimes  one  of  the  fore  legs  may  be  the  seat  of  the  affection.  As  a 
rule,  weed  makes  itself  manifest  on  Monday  mornings,  hence  one  of  its 
names,  or  after  an  animal  has  had  two  or  three  days’  rest,  without  any 
modification  of  its  feed,  and  lacking  exercise.  The  class  of  horses  most 
subject  to  weed  is  that  with  rough  hairy  legs,  having  coarse,  round, 
gummy  limbs,  especially  if  they  are  good  feeders  and  of  a plethoric  con- 
dition. From  the  suddenness  of  the  attack  and  the  excessive  pain  when 
the  limb  is  handled,  it  much  resembles  gout  in  the  human  subject.  The 
majority  of  people  call  the  attack  “a  shot  of  grease,”  though  in  reality 
there  is  no  “grease”  about  it;  grease  itself  being  simply  a skin  disease 
affecting  the  oil  or  sebaceous  glands. 

Causes. — There  is  no  doubt  that  certain  constitutions  are  predisposed 
to  weed,  such  as  the  gummy-legged,  phlegmatic  heavy  horses  already 
described,  although  it  is  occasionally  seen  in  clean-boned,  well-bred  animals 
as  well,  and  it  is  not  an  uncommon  ailment  amongst  greedy  feeding  brood 
mares  when  pasturing  on  rich  nutritious  grass,  and  doing  no  other  work 
than  suckling  their  foals.  All  such  animals  ought  to  be  put  on  very  poor 
pastures,  where  they  would  have  to  seek  and  labour  for  their  food.  The 
most  common  cause,  however,  is  the  giving  of  a few  days’  rest,  whilst  at 
the  same  time  feeding  with  too  stimulating  foods.  When  idle,  animals 
prone  to  attack  should  be  put  on  short  rations,  as  when  not  at  work  and 
overfed,  more  nutritious  material  is  formed  than  the  system  can  properly 
assimilate,  and  the  lymphatic  vessels  become  overloaded,  inducing  irritation 
and  eventually  inflammation  of  the  lymphatics  (weed).  Another  occasional 
cause  is  an  injury  to  the  limb,  such  as  a punctured  wound  with  a hay-fork, 
or  a kick,  or  bruising  of  the  fetlock  by  the  opposite  foot,  resulting  in 
inflammation  of  the  small  glands  and  vessels. 

Symptoms. — The  complaint  usually  commences  with  a shivering  fit. 
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more  or  less  sev^ere,  according  to  the  nature  of  the  attack  and  the  constitu- 
tion of  the  patient,  whilst  in  some  the  first  symptom  to  be  observed  is 
a sudden  and  excessive  lameness  in  one  of  the  legs,  accompanied  by 
general  fever.  The  animal  hangs  its  head,  breathes  quickly,  the 
nostrils  are  dilated,  mouth  hot,  temperature  from  103°  to  106°  Eahr., 
the  pulse  full,  the  urine  scanty  and  high  coloured,  the  bowels  constipated, 
and  at  times  patches  of  perspiration  bedew  the  body.  The  most  pro- 
nounced symptoms  are  the  extreme  lameness,  the  acute  tenderness  and 
pain  shown  when  the  parts  are  handled,  and  the  great  difficulty  experienced 
in  moving  the  leg.  On  examination,  the  large  absorbent  vessel  running 
up  the  inside  of  the  thigh  and  its  branches  will  be  found  in  a tense  corded 
condition,  whilst  the  inguinal  gland  in  the  groin  will  be  swollen  and  sore, 
and  if  the  limb  be  touched  on  the  inside  at  this  period  of  the  attack  the 
horse  will  suddenly  click  it  up  and  hold  it  out.  As  the  case  progresses 
the  swelling  becomes  more  diffused,  and  with  this  the  pain  gradually 
subsides.  In  some  cases  where  the  attack  is  of  a subacute  character, 
little  or  no  constitutional  disturbance  is  evident,  there  being  only  the 
swollen  condition  of  the  leg  and  the  disinclination  to  move  about. 

Treatment. — In  cases  of  a very  acute  nature,  accompanied  by  high 
fever  and  great  pain,  in  animals  of  a plethoric  condition,  quick  relief  is 
obtained  by  taking  from  five  to  six  quarts  of  blood  from  the  jugular  vein 
in  the  neck.  Some  prefer  bleeding  from  the  toe  of  the  affected  limb,  but 
this  mode  of  abstracting  blood  is  not  generally  favoured,  as  it  has  a 
tendency  to  leave  the  animal  with  a permanent  thick  leg.  The  simplest 
and  most  successful  plan  for  the  treatment  of  the  average  case  of  weed  is, 
however,  to  make  a hay  rope  or  syme  of  fine  soft  meadow  hay,  not  too 
tightly  twisted,  and  roll  it  lightly — not  tightly — round  the  affected  leg, 
commencing  at  the  top  of  the  foot  and  rolling  gradually  up  to  the  stifle- 
joint,  and  securing  the  end  of  the  hay  rope  with  a piece  of  cord  or  tape. 
Then  soak  the  rope  well  with  several  pailfuls  of  cold  water,  and  keep  it  wet 
by  pouring  more  cold  water  over  it  every  three  or  four  hours.  At  the 
same  time  administer  the  following  medicine : — One  drachm  of  calomel 
suspended  in  two  ounces  of  spirits  of  nitre  and  mixed  with  one  pint  of 
raw  linseed  oil,  all  shaken  well  together  and  given  as  a drench,  following 
this  up  with  four-drachm  doses  of  saltpetre  given  every  eight  or  ten  hours  in 
the  drinking  water  or  in  cold  hay  tea  for  two  or  three  days.  As  the  leg 
increases  in  size,  the  pain  abates  and  the  lameness  decreases.  The  swelling 
may  then  be  reduced  by  gentle  exercise.  Diuretic  medicine,  combined 
with  iron  preparations,  given  each  night  in  the  food  have  a beneficial  effect. 
Some  practitioners  recommend  large  doses  of  purgative  medicine,  such  as 
five  to  seven  drachms  of  Barbadoes  aloes  given  as  a ball  or  in  a draught, 
but  great  caution  should  be  exercised  with  excitable  patients  and  in  acute 
cases,  as  it  is  dangerous  to  administer  big  doses  of  aloes  in  such  instances, 
it  having  a tendency  to  cause  the  inflammation  to  shift  from  the  lymphatics 
of  the  leg  to  those  of  the  bowels  (metastasis),  inducing  superpurgation 
and  death.  The  “ oil  and  calomel  ” is  by  far  the  safest  treatment.  When 
much  pain  is  present  an  injection  of  morphia  and  atropine  given  hypo- 
dermically can  be  recommended,  also  as  an  external  application  two 
ounces  each  of  laudanum  and  Goulard’s  extract  mixed  in  one  quart  of 
cold  water  and  a little  rubbed  lightly  on  the  inside  of  the  thigh  two  or 
three  times  a day,  gives  great  relief.  Turpentine,  stimulating  linaments 
and  embrocations  must  not  on  any  account  be  applied.  Animals  once 
affected  with  weed  are  subject  to  future  attacks  owing  to  the  inflammatory 
exudation  becoming  organised,  and  frequently  end  with  a chronic  thick 
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leg,  which  at  times  reaches  an  enormous  size,  and  is  then  known  by  the 
name  of  elephantiasis. 

Inflammation  of  the  lymphatics  also  occurs  in  other  parts  of  the 
body,  frequently  about  the  front  of  the  withers,  and  due  then  to  a badly 
fitting  collar  causing  irritation  of  the  glands  at  the  roots  of  the  hairs 
of  the  mane.  Inflammation  is  thus  set  up  in  the  absorbent  vessels, 
which  are  seen  running  over  the  shoulders  and  neck  like  the  branches  of 
a tree,  and  wherein  small  abscesses  form  and  burst  on  the  valves  of 
the  vessels.  These  must  be  dressed  and  kept  clean  with  antiseptics. 

Treatment. — When  first  observed,  mix  one  pint  of  vinegar  in  three 
pints  of  cold  water,  out  of  which  wring  some  pieces  of  old  bed-sheeting, 
four-  or  five-ply  thick,  and  lay  over  the  affected  parts,  keeping  the  cloth 
damp  with  the  vinegar  and  water  until  the  inflammatory  action  subsides, 
which  will  take  about  three  days.  In  some  cases  a smart  fly-blister  has 
the  best  effect.  For  medicine  give  one  tablespoonful  each  of  carbonate  of 
soda  and  flowers  of  sulphur  every  night  for  a week  or  ten  days,  in  a mash 
of  bran. 

Epizootica  lymphangitis  is  another  form  of  inflammation  of  the 
lymphatics  to  which  the  horse  is  subject.  It  is  of  a septic  and  contagious 
character,  and  in  it  not  only  are  the  limbs  swollen  but  the  lymphatic 
vessels  in  different  parts  of  the  body  are  implicated,  with  the  formation 
of  abscesses  and  ulcers. 

This  latter  complaint  simulates  glanders  and  farcy,  but  differs  from 
them  by  not  reacting  to  the  mallein  test  and  also  by  the  absence  of  the 
glanders  bacilli.  The  disease  was  prevalent  in  South  Africa  during  the 
Boer  War,  and  was  imported  into  Ireland  by  some  of  the  troopers,  but  was 
promptly  suppressed  there.  As  the  disease  is  scheduled  under  the  Contagi- 
ous Diseases  (Animals)  Act,  outbreaks  have  to  be  reported  at  once  to  the 
authorities. 


Weeds. — A weed  is  usually  defined  as  a plant  out  of  place.  The 
term  is  perhaps  most  commonly  applied  to  those  which  are  useless,  but 
cultivated  plants  may  even  become  pests  when  they  occur  among  other  crops 
where  they  are  not  wanted. 

There  are  many  objections  to  weeds,  the  chief  of  which  are  the 
following : — 

1.  They  take  up  space  which  should  be  devoted  solely  to  the  growth  of 
the  crops  among  which  they  occur,  and  tend  to  deprive  the  latter  of  light 
and  air. 

Many  of  the  slow-growing  crops,  and  especially  those  with  small  leaves, 
are  easily  damaged  by  the  shade  produced  by  the  crowd  of  rapidly  develop- 
ing annuals  which  appear  on  foul  land. 

A few  weeds  such  as  bindweed  and  cleavers  wind  round  or  climb  up  the 
stems  of  cereals  and  other  crops,  often  finally  pulling  them  to  the  ground. 

2.  Not  only  do  weeds  keep  off  light  and  air,  but  they  absorb  large 
amounts  of  water  and  fertilising  constituents  from  the  soil  which  ought  to 
go  to  the  nourishment  of  the  cultivated  crop. 

Experiments  to  test  the  reducing  effect  of  weeds  on  crops  have  shown 
that  the  yield  is  from  35  to  50  per  cent,  less  where  weeds  are  allowed  to 
grow  freely  than  where  they  are  rooted  out  or  otherwise  destroyed. 

3.  They  are  a source  of  loss  in  that  they  necessitate  more  labour  being 
spent  in  cleaning  operations. 

4.  Weeds  are  also  disadvantageous  since  the  presence  of  their  seeds  in 
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samples  of  cereal  grains  and  in  clover  or  grass  seeds  reduce  the  market 
value  of  these. 

5.  Some  weeds  are  parasitic  upon  crops  ; the  best  examples  are  dodder 
and  brown  rape,  which  live  upon  the  juices  of  the  clover  plants  to  which 
they  attach  themselves. 

6.  A few,  such  as  hemlock  and  meadow  saffron,  are  poisonous  to  stock ; 
others,  like  wild  garlic,  give  an  objectionable  flavour  or  odour  to  milk  when 
they  are  consumed  by  dairy  cows. 

7.  Many  weeds  are  objectionable  in  that  they  harbour  parasitic  fungi 
and  insect  pests  which  sooner  or  later  find  their  way  to  cultivated  crops. 

A study  of  the  life-history  of  weeds  in  respect  of  their  habit  of  growth, 
time  of  seeding  and  duration  is  necessary  if  effective  remedies  are  to  be 
evolved  for  their  destruction. 

Annual  weeds  such  as  poppies,  charlock,  knot  grass,  chickweed 
groundsel,  and  brome  grasses,  germinate  readily  and  grow  very  rapidly, 
very  often  effectually  smothering  crops  by  sheer  numbers.  They  are  very 
productive,  single  plants  of  some  of  them  producing  many  hundreds  of 
seeds  in  one  season.  Usually  they  germinate  in  spring  and  die  in  autumn, 
leaving  behind  them  seeds  by  which  they  are  spread  and  kept  on  the  land. 

Biennials  take  two  seasons  to  complete  their  life  cycle.  In  spring  or 
autumn  their  seeds  germinate  and  grow  into  leafy  plants,  which  often 
remain  close  to  the  ground  (as  in  the  case  of  many  kinds  of  thistles)  during 
their  first  season  of  growth.  In  the  second  season  the  latent  buds  of  the 
plant  develop  into  long  stems,  which  shoot  up  into  the  air  and  bear  flowers 
and  seeds.  After  the  latter  are  produced  and  ripened,  the  whole  plant  dies 
away. 

Many  weeds  of  the  worst  class  are  perennial.  Each  individual  is 
capable  of  growing  for  many  seasons,  during  which  time  it  can  produce 
many  crops  of  seed.  Most  of  this  group  have  strong  underground  root 
stocks  which  sometimes  extend  to  great  depths  in  the  soil.  Examples  are 
coltsfoot,  bindweed,  creeping  thistle,  and  couch  grass. 

All  of  them  may  be  spread  by  means  of  seeds,  as  in  the  case  of  annuals 
and  biennials.  They  are,  however,  very  extensively  spread  by  underground 
parts  on  which  buds  are  present.  Small  pieces  broken  from  the  creeping 
rhizomes  by  ploughs  or  other  implements  are  often  spread  about  in  the 
land  and  grow  into  individuals  as  strong  as  the  parents  from  which  they 
have  been  derived. 

Weeds  are  brought  to  the  land  (1)  chiefly  by  means  of  seeds  which 
are  blown  by  the  wind  or  carried  in  the  wool  or  hair  of  farm  animals ; 
(2)  in  impure  samples  of  seeds,  such  as  insufficiently  cleaned  cereal 
grains  or  dirty  clover  or  grass  seeds ; (3)  in  poor  hay  and  other  fodder 
materials ; and  (4)  in  farmyard  and  stable  dung  and  in  the  litter  associated 
with  these. 

Some  weeds  require  the  adoption  of  very  special  methods  for  their 
extermination,  but  the  following  general  principles  for  the  checking  and 
eradication  of  these  pests  should  be  kept  in  mind : — 

(1)  Stop  seed  production  by  cutting  the  plants  just  before  flowering 
takes  place. 

(2)  Great  care  should  be  taken  to  obtain  good  clean  seed.  It  is  perhaps 
best  to  deal  with  reliable  seedsmen  who  are  known  to  have  special 
machinery  for  getting  rid  of  impurities  in  commercial  samples.  This  is 
more  especially  necessary  in  the  cases  of  small  seeds  which  cannot  be 
cleaned  satisfactorily  at  tlie  time  they  are  threshed. 

(3)  Where  the  seeds  of  weeds  are  known  to  be  present  in  the  land  it  is 
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advisable  to  encourage  their  germination  by  the  preparation  of  a good  tilth. 
When  the  young  plants  have  just  began  to  grow,  they  are  very  delicate  and 
may  be  killed  readily  by  hoeing  or  harrowing.  This  plan  is  effective  for 
most  small  annuals  which  germinate  freely.  In  some  instances  the  process 
must  be  repeated,  particularly  where  the  seeds  germinate  irregularly,  as  in 
the  case  of  poppy,  charlock,  and  brome  grass.  Constant  cultivation, 
especially  in  the  early  part  of  the  season,  is  certain  to  destroy  many  seedlings 
which  might  become  very  troublesome  if  neglected. 

(4)  Where  the  plants  are  actually  in  possession  of  the  land  they  may  be 
ploughed  in  and  buried  with  advantage  so  long  as  they  are  young  and  not 
in  seed.  Many  annuals  have  no  power  of  growing  again  after  being 
disturbed  and  buried  out  of  reach  of  the  air. 

Cutting  with  scythes,  spuds,  or  hoes  is  essential  sometimes.  Where 
annuals  and  biennials  are  concerned,  cutting  should  be  practised  on  the 
seedling  plants  in  spring,  and  on  the  more  developed  plants  about  the 
flowering  period,  to  prevent  the  formation  and  distribution  of  seed. 

In  the  case  of  perennials,  all  of  which  store  food  in  their  underground 
parts,  cutting  must  be  repeated  as  often  as  possible  during  one  or  two 
seasons,  beginning  in  early  spring  when  the  first  leafy  shoots  appear. 

Eepeated  cutting  away  of  the  shoots  as  fast  as  they  appear  is  certain  to 
result  in  the  exhaustion  of  the  stored  food,  and  effectually  prevents  the 
manufacture  of  more,  since  it  is  in  the  leaves  that  the  production  of  food 
takes  place  largely. 

To  cut  late  in  the  season  and  neglect  early  action  is  mere  waste  of  time, 
since  new  stores  are  laid  up  in  the  root  stocks  during  the  spring  and  early 
summer,  and  these  are  untouched  by  late  cutting  of  the  shoots  above  ground. 

Many  weeds,  such  as  docks  and  small  numbers  of  charlock  and  thistles 
among  corn  as  well  as  certain  perennials  in  pastures,  may  be  pulled  by  hand 
and  carried  away. 

Weeds  of  the  perennial  type  which  have  been  loosened  by  ploughing 
and  working  the  soil  may  be  collected  by  harrows  and  other  implements, 
and  removed  from  the  land  or  placed  in  heaps  and  burnt. 

Much  alteration  for  the  better  in  regard  to  the  prevalence  of  weeds 
can  be  made  by  draining  the  land.  Many  weeds,  both  of  arable  fields  and 
pastures,  require  for  their  growth  conditions  of  the  soil  which  are  destroyed 
by  getting  rid  of  surplus  water  and  allowing  the  penetration  of  fresh  air. 

Land  in  poor  condition  always  grows  weeds  in  profusion.  Good  dressings 
of  manures  of  almost  any  kind  materially  reduces  the  numbers  of  most 
of  the  commoner  weeds  on  pastures  and  meadows.  There  is  no  more 
effective  means  of  improving  the  quality  of  the  herbage  or  worn-out  weedy 
pastures  than  by  the  application  of  a mixture  of  nitrogenous  phosphatic 
and  potassic  manures.  Close  feeding  with  stock,  especially  with  sheep,  also 
checks  the  growth  of  certain  kinds  of  weeds  on  grass  land. 


Weights  and  ivicasures. — The  law  as  to  weights  and  measures 
is  contained  in  the  Weights  and  Measures  Acts,  1878,  41  & 42  Viet.  c.  49 ; 
1889,  52  & 53  Viet.  c.  21 ; 1892, 55  & 56  Viet.  c.  18  ; 1893, 56  & 57  Viet.  c.  19  ; 
1897, 60  & 61  Viet.  c.  46  ; 1904, 4 Edw.  vii.  c.  28.  Of  these  the  most  important 
is  the  Act  of  1878,  many  of  the  others  dealing  with  minor  points  of  adminis- 
tration. This  Act  by  sec.  3 enacts  that  the  same  weights  and  measures  shall 
be  used  throughout  the  whole  of  the  United  Kingdom.  These  are  derived 
from  what  are  known  as  the  imperial  standards  preserved  in  the  Standards 
Department  of  the  Board  of  Trade  (sec.  4).  There  are  five  sets  of  copies  of 
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the  imperial  standards  which  are  called  Parliamentary  copies  (sec.  5),  and 
from  these  are  derived  a number  of  other  standards  known  as  the  Board  of 
Trade  secondary  standards  (sec.  8).  It  is  an  offence  punishable  with  a fine 
of  £5  for  the  first  and  £10  for  the  second  offence  to  use  or  have  possession 
of  for  use  in  trade,  a weight  or  measure  which  is  not  of  the  denomination 
of  some  Board  of  Trade  standard. 

Every  contract,  bargain,  sale,  or  dealing  for  any  work,  goods,  wares,  or 
merchandise  shall  be  deemed  to  be  made  or  had  according  to  one  of  the 
imperial  weights  or  measures  fixed  by  the  Act,  or  to  some  multiple  or  part 
thereof ; otherwise  the  transaction  is  void.  Any  person  selling  by  any 
denomination  of  weight  or  measure  other  than  the  imperial  weights  and 
measures  or  multiples  or  parts  thereof,  is  liable  to  a fine  not  exceeding 
40s.  for  each  sale.  Local  and  customary  measures  and  also  heaped 
measures  are  unlawful.  This  does  not  render  unlawful  a sale  under  some 
other  than  imperial  denomination,  as  long  as  the  denomination  is  a multiple 
or  part  of  an  imperial  weight  or  measure.  Thus  the  sale  of  so  many 
stones  of  24  lb.  each,  or  “ hobbits  ” of  42  lb.  each,  or  long  tons  of  20  cwt.  of 
112  lb.  are  legal,  because  they  are  contracts  for  the  sale  of  so  many  imperial 
pounds.  So  also  the  sale  of  milk  by  the  barn  gallon  of  17  imperial  pints  is 
legal  (sec.  19  of  the  Act  of  1878).  The  use  of  the  metric  or  Erench  system 
is  also  legal  (Act  of  1878,  sec.  21,  and  Act  of  1897).  This  system  is  gradually 
gaining  ground  in  engineering  and  scientific  circles.  Price  lists  must  be  in 
imperial  denomination  (Act  of  1878,  sec.  23).  Unjust  or  false  weights, 
measures,  and  instruments  are  liable  to  be  forfeited,  and  the  user  or 
possessor  is  liable  to  a fine  of  £5  for  the  first  and  £10  for  the  second 
offence  (Act  of  1878,  sec.  26).  Any  person  fraudulently  using  any  weight, 
measure,  seal,  balance,  steelyard,  or  weighing  machine  of  any  description  is 
liable  to  a fine  of  £5  for  the  first  and  £20  for  the  second  offence  (Act  of 
1878,  sec.  26 ; Act  of  1889,  sec.  3).  By  sec.  4 of  the  Act  of  1889  it  is 
further  enacted  that  any  person  guilty  of  a second  or  subsequent  offence 
under  the  Act  may,  if  guilty  of  an  intention  to  defraud,  be  imprisoned. 
All  measures  and  weights  must  be  stamped  with  the  denomination,  and  all 
weights,  measures,  and  weighing  machines  must  be  verified  and  stamped  by 
an  inspector  with  a verification  stamp.  Any  person  using  or  possessing 
for  use  a weight,  measure,  or  weighing  machine  which  is  not  so  stamped  is 
liable  to  a fine  of  £5  for  a first  and  £10  for  a second  offence ; forfeits  the 
measure,  etc.,  and  all  contracts  and  sales  made  by  such  measure,  etc.,  are 
void. 

The  administration  of  the  Acts  ie  under  the  general  control  of  the 
Board  of  Trade,  who  have,  under  power  granted  by  the  Act  of  1904,  issued 
a set  of  regulations  applicable  throughout  the  country  for  the  guidance  of 
local  authorities  and  inspectors.  These  regulations  are  most  comprehensive. 
They  contain  the  regulations  affecting  inspectors,  and  they  define  their 
powers  and  duties  as  to  inspecting,  passing,  and  stamping  weights,  measures, 
and  weighing  machines.  An  inspector  cannot  start  a prosecution  under 
the  Act  unless  he  receive  the  permission  of  his  local  authority. 

The  subject  of  the  sale  of  cattle  by  weight  in  auction  marts  has  already 
been  dealt  with  under  Auction  Marts. 


Welsh  Cattle.  — The  ancient  mountains  and  lovely  valleys  of  the 
Principality  have  from  time  immemorial  been  noted  for  their  fine  herds  of 
grazing  cattle,  many  thousands  being  supplied  every  year  for  grazing 
purposes  to  the  Midland  counties  as  well  as  to  the  marches  of  Sussex, 
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Essex,  and  other  parts  of  the  country,  where  they  fatten  rapidly  on  the 
rich  pastures,  and  prove  most  remunerative  for  those  districts.  In  the 
earlier  days  of  the  last  century  Wales  could  boast  of  several  breeds,  com- 
monly spoken  of  as  black  cattle  or  Eunts.  The  southern  and  northern 
parts  of  the  country  produced  for  a long  time  very  varied  types  of  the 
breed ; recently,  however,  these  have  practically  combined  into  one  great 
family,  and  a single  herd-book  suffices  to  record  both  North  and  South 
Welsh.  At  one  time  of  day  Montgomeryshire  possessed  a breed  peculiarly 
its  own ; these  were  mostly  red  in  colour  with  smoky  faces,  which  caused 
them  to  be  known  generally  as  smoky-faced  Montgomeries;  for  some 
reason,  however,  this  section  of  Welsh  cattle  has  become  well-nigh  extinct, 
very  few  of  them  being  met  with  at  any  fairs  and  markets  in  the  country. 
This  is  much  to  regretted,  as  the  breed  turned  out  some  remarkably  fine 
specimens,  a herd  of  them  together  forming  an  attractive  feature  in  the 
landscape,  and  yielding  heavy  weights  of  beef  of  the  best  quality.  In  the 
south  of  the  country  the  Pembrokeshire  breed  was  looked  upon  as  the 
highest  quality ; whilst  in  the  northern  parts  the  Island  of  Anglesea  was 
always  famous,  and  remains  so  to  this  time,  many  of  the  cattle  in  that 
island  being  larger  and  of  first-class  quality.  Many  attempts  have  been 
made  to  improve  the  breed  by  crossing  with  other  varieties,  but  it  must  be 
confessed  that  this  way  of  proceeding  has  not  met  with  the  same  degree  of 
success  that  has  followed  the  crossing  of  many  other  breeds.  It  is  quite 
probable  that,  had  breeders  confined  themselves  to  a selection  of  the  best  of 
their  own  breed,  they  would  probably  have  made  greater  headway  in  the 
matter  of  improvement.  In  some  respects  improvement  has  been  very 
marked,  perhaps  in  no  point  more  than  in  the  matter  of  early  maturity  ; few 
breeds  make  a better  record  at  the  shows  of  the  Smithfield  Society  than 
the  long  lines  of  Welsh  Eunts,  and  they  prove  immense  favourites  with 
both  butchers  and  consumers ; time  and  again  one  has  seen  the  whole  of 
the  Welsh  cattle  disposed  of  in  the  Agricultural  Hall  before  any  of  the 
other  breeds,  a circumstance  that  shows  in  itself  the  appreciation  with 
which  they  are  held  by  the  butchers.  Hitherto  we  have  only  spoken  of 
them  as  beef-producers,  but  they  will  be  found  a worthy  dual-purpose 
breed,  many  of  them  being  excellent  milk  and  butter  producers.  There  is 
one  section  of  them  that  varies  considerably  from  the  other  two  that  are 
called  “ Sheeted  Welsh,”  their  black  bodies  wearing  a wide  white  belt  as 
though  a white  sheet  had  been  thrown  over  the  middle  of  them ; these  look 
very  attractive,  and  the  writer  has  seen  many  of  them  displaying  great 
dairy  properties  with  large  and  shapely  udders. 

The  Island  of  Anglesea  and  a good  deal  of  the  northern  part  of  the  country 
has  a great  advantage  in  turning  out  high-class  young  stock,  on  account  of 
the  enormous  stock  of  swede  turnips  that  are  grown  there,  climate  and  soil 
alike  being  both  favourable  to  the  growth  of  roots  that  possess  the  highest 
nutritive  qualities ; a plentiful  supply  of  these  roots  in  the  open  yard  with 
oat  straw  suffices  to  grow  these  steers  to  an  enormous  size,  keeping  them 
covered  with  both  hair  and  fiesh,  and  it  is  no  uncommon  thing  to  see  large 
herds  of  them  sold  in  the  markets  of  Leicestershire  and  Northamptonshire 
in  the  spring  of  the  year  at  prices  ranging  from  £18  to  £25  each,  and  after 
a few  months’  finishing  off  at  the  rich  pastures  that  abound  there,  they  will 
frequently  make  up  to  £30  per  head.  Under  all  conditions  of  weather  and 
soil  they  are  an  extremely  hardy  breed  of  cattle.  The  institution  of  the 
Welsh  National  Show  and  the  amalgamation  of  the  northern  and  southern 
herds  is  undoubtedly  proving  a great  help  to  the  progress  of  the  breed ; the 
names  of  many  new  exhibitors  appearing  in  the  catalogue  from  time  to  time, 
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this  has  stimulated  breeders  very  considerably.  In  the  north,  Colonel  Platt 
of  Gordinog  Hall  is  a very  old  and  experienced  breeder,  and  has  turned 
out  very  excellent  stock  for  many  years,  his  cows  Tudro  and  Monas 
Pride  were  extraordinary  for  symmetry  and  wealth  of  flesh ; one  of  these 
carried  off  the  gold  medal  given  by  our  late  Queen  Victoria  at  the  show  of 
the  Eoyal  Agricultural  Society  of  England  at  Windsor  Park.  Not  far  distant 
from  Col.  Platt,  at  Tan-y-bulch  lives  Captain  W.  E.  Oakeley,  who  has  been 
a great  enthusiast  amongst  them  and  a very  successful  breeder.  Then  with- 
out travelling  very  far  we  come  to  the  herd  belonging  to  the  Hon.  E.  G. 
Wynn,  who  exhibits  very  successfully  at  the  Christmas  shows  ; then  we  also 
find  in  the  same  category  of  successful  breeders  Mr.  E.  M.  Greaves  of  Port 
Madoc,  who  is  fast  becoming  one  of  the  veteran  exhibitors.  Splendid 
cattle  were  also  shown  at  the  Welsh  National  by  Lord  Harlech,  Messrs. 
Evans,  the  Joneses,  the  Eobertses,  and  many  other  breeders,  all  of  which 
combine  to  fill  the  classes  with  most  creditable  specimens.  The  improve- 
ment in  some  of  our  other  breeds  has  been  so  rapid  and  their  symmetry  so 
easily  moulded  to  a breeder’s  taste,  that  the  Welsh  cattle  have  not  yet  been 
able  to  carry  off  the  cups  at  the  Christmas  shows  against  all  comers,  but 
in  the  block  tests  they  invariably  give  a good  account  of  themselves. 

Probably  it  is  on  account  of  the  little,  comparative  plainness  of  build 
that  on  many  pastures  in  their  own  country  the  blacks  have  been  superseded 
by  white  faces  ” and  shorthorns.”  During  the  last  century  up  to  almost 
its  close  a great  many  Welsh  heifers  were  spayed,  the  system  being  very 
much  in  favour  at  that  time,  and  it  was  thought  that  the  animals  rested 
better  and  attained  to  a much  larger  size  than  when  left  in  a state  of 
nature,  but  of  late  years  we  hear  very  little  of  this,  and  from  our  own 
experience  it  is  better  that  it  should  be  so. 


Welsh  Ponies  and  Cobs. — The  Principality  of  Wales  has 
always  been  famous  for  its  Welsh  cobs  and  ponies.  Although  in  the  Welsh 
Stud  Book  they  are  divided  into  four  sections  (12-2,  13-2,  14-2,  and  over 
14-2),  they  can  be  roughly  divided  into  three — (1)  Mountain  ponies 
under  12-2 ; (2)  Welsh  ponies,  12-2  to  14  hands ; (3)  Welsh  cobs,  14  hands 
and  over. 

Of  these  three  sections  probably  the  mountain  ponies  have  been  kept 
the  most  pure,  although  even  they  have  been  sadly  neglected.  In  many 
places  any  young  stallion  has  been  allowed  to  run  with  the  brood  mares  on 
the  hills,  with  of  course  very  unsatisfactory  results. 

The  other  sections  have  not  suffered  so  much  from  the  same  cause,  but 
the  old  Welsh  stamp  has  to  a great  extent  died  out  and  the  Welsh  mares 
have  been  crossed  with  Stud  Book  Hackney  sires.  The  reason  of  this 
being  in  many  cases  due  to  the  fact  that  there  are  now  a great  number  of 
agricultural  shows,  and  there  is  no  doubt  that  the  hackney-bred  cob  will  nearly 
always  beat  a pure-bred  Welsh  cob,  as  they  are  judged  a great  deal  on  their 
action.  When  the  Hackney  Stud  Book  was  first  started,  the  old  Welsh  cob 
such  as  Eiddwen  Flyer  was  admitted,  although  he  was  quite  a differently  bred 
animal  to  the  present  Stud  Book  Hackney.  For  this  reason  it  is  difficult 
to  say  that  some  of  these  cobs  are  Welsh,  and  not  hackneys,  as  their  sires 
are  frequently  to  be  found  in  the  Hackney  Stud  Book.  The  characteristics 
of  Welsh  ponies  and  cobs,  however,  make  it  quite  easy  in  most  cases  to 
distinguish  them  from  a hackney.  As  a rule,  the  Welsh  pony  or  cob  has 
smaller  ears  and  a smaller  head  than  the  hackney-bred  cob  or  pony,  and 
when  in  the  rough  it  has  a moderate  quantity  of  fine  silky  feather 
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on  the  back  of  the  legs ; it  does  not  generally  show  as  much  quality, 
and  when  going  has  not  quite  the  “ snatch  ” that  the  show  hackney  has. 

The  mountain  ponies  are  probably  the  oldest  of  the  Welsh  light 
horses,  and  it  appears  to  be  fairly  certain  that  they  are  descended  to 
a great  extent  from  the  Arab.  These  small  ponies,  we  are  told,  were  used 
by  the  Komans  as  pack-ponies.  They  are  probably  the  most  hardy  of  all 
the  horses  in  Wales,  as  the  majority  of  them  are  foaled  on  the  mountains  and 
get  nothing  beyond  what  they  can  pick  up  for  themselves,  so  that  the  weak 
ones  have  died  and  those  that  are  left  are  able  to  live  on  very  little.  They 
are  generally  branded  and  run  on  large  mountains.  One  frequently  finds 
that  the  ponies  do  not  all  belong  to  the  same  man,  but  that  all  the  farmers 
who  have  farms  adjoining  the  mountain  are  allowed  to  turn  a certain 
number  of  ponies  on  it.  As  a rule,  all  these  ponies  are  collected  once  a 
year  and,  where  there  is  a Hill  Pony  Society,  the  worst  stallions  are  sorted 
out  with  the  consent  of  the  owner  and  disposed  of,  only  the  best  being  left 
with  the  mares.  It  has  been  found  that  where  a stallion  is  turned  out  with 
his  mares  the  percentage  of  foals  that  he  gets  is  a great  deal  higher  than 
when  the  mares  are  brought  out  to  a stallion  that  has  been  kept  in  a stable. 
The  mares  and  foals  also  do  better  when  not  interfered  with  in  any  way  at 
the  time  of  foaling.  The  price  of  these  small  ponies  is  now  lower  than  it 
used  to  be,  probably  owing  to  the  fact  that  there  is  more  machinery  used 
in  the  coal  pits.  These  small  ponies  are  generally  sent  in  droves  to  a fair 
to  be  sold  between  April  and  September,  at  two  years  old. 

Their  chief  characteristics  are  hardiness,  stamina,  soundness,  pluck,  small 
head  and  ears,  good  bold  eyes,  a fairly  long  and  moderately  lean  neck, 
long  mane  and  tail,  action  similar  to  that  of  the  thoroughbred. 

The  Welsh  pony  13  to  14  hands  is  the  class  of  pony  generally  bred  by 
the  small  farmer,  who  uses  it  as  his  slave.  It  has  much  the  same 
characteristics  as  the  mountain  pony,  but  is  generally  stronger  and  does  not 
show  quite  so  much  quality.  It  is  cheaper  to  keep  than  the  bigger  W elsh 
cob,  and  does  all  the  light  carting  of  the  small  farmer  to  and  from  the 
local  market.  The  mistake  made  by  some  farmers  is  that  they  begin  working 
the  pony  at  two  years  old,  so  that  in  a . hilly  country  after  drawing  heavy 
loads  it  frequently  shows  signs  of  wear  when  it  is  sold  at  the  fair  at 
about  four  to  six  years  old.  If  the  pony  happens  to  he  a mare,  the  farmer 
generally  rears  a couple  of  foals  from  her.  In  the  selection  of  her  sire,  it  is 
to  be  feared  that  a small  stud  fee  is  generally  considered  before  the  merit 
of  the  stallion. 

The  Welsh  cob  14  hands  and  over  is  probably  the  outcome  of  a 
cross  between  a Welsh  mountain  pony  and  light  Welsh  cart  mare, 
with  the  addition  in  some  cases  of  thoroughbred  blood.  He  is  to  be 
met  with  almost  all  over  Wales,  although  in  many  cases  he  novr  has  a 
certain  amount  of  hackney  blood  in  his  veins.  These  cobs  are  used  by 
farmers  for  riding  or  driving  to  market,  looking  around  the  sheep,  and  for 
doing  light  work  on  the  farms.  Some  of  the  larger  ones  are  even  used  for 
ploughing,  etc. ; when  sold  at  four  years  old  at  a fair  or  one  of  the  well- 
known  auctions,  they  are  frequently  bought  for  light  van  work,  newspaper 
carts,  etc.,  in  our  big  towns. 

They  are  generally  up  to  great  weight,  very  strong  in  the  loins,  with 
tail  well  set  on  and  not  “ goose-rumped.”  Their  chief  failing  is  their 
shoulder,  which  is  frequently  very  thick  and  straight.  When  cobs  can  be 
found  with  a nice  riding  shoulder,  they  generally  make  a good  /price  as  old 
gentlemen’s  hacks,  as  they  are  very  good  walkers  and  very  sure-footed, 
besides  being  up  to  very  great  weight. 
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As  an  instance  of  how  difficult  it  is  to  find  a really  good  pure  Welsh 
stallion,  I may  mention  that  about  a year  ago  several  buyers  came  from 
Australia  to  procure  some  good  pure  Welsh  cob  stallions  four  to  seven 
years  old,  and  about  14  hands,  to  cross  with  the  Australian  well-bred  mares, 
but  they  found  that  it  was  almost  impossible  to  get  them,  although  they 
were  prepared  to  pay  a good  price.  One  man,  at  any  rate,  who  intended 
to  buy  largely  for  his  Government,  went  back  with  none.  The  best 
known  fairs  at  which  Welsh  ponies  and  cobs  can  be  seen  in  large 
numbers  are  Llanrhaiadr-yn-Mochnant,  Lampeter,  Knighton,  Kewbridge- 
on-Wye. 

Great  efforts  have  been  made  in  the  last  few  years  by  the  Welsh  Pony 
and  Cob  Society,  the  Church  Stretton  Hill  Pony  Society,  and  many  others 
to  clear  the  hills  of  undesirable  sires  in  order  to  improve  the  breed  and 
preserve  the  true  characteristics  and  qualities  of  the  Welsh  ponies.  Further 
valuable  information  on  this  most  interesting  breed  may  be  found  in 
many  able  articles  in  the  Welsh  Stud  Book. 


Welsh  Sheep. — Welshmen  are  proud  of  their  sheep,  which  in 
their  opinion  are  second  to  none.  They  thrive  equally  well  on  the  high 
mountains  and  on  the  lowlands,  are  celebrated  for  their  excellent  mutton, 
have  hardy  constitutions,  and  are  in  great  demand  in  England  and  abroad 
for  crossing  purposes. 

The  principal  breeds  are  the  Welsh  mountain,  the  Kerry  Hill,  the 
Eyland,  the  Eadnor  Forest,  and  the  Clun,  but  of  these  the  Welsh  mountain 
sheep  are  by  far  the  most  numerous.  Of  late  years  much  has  been  done 
to  improve  the  different  breeds  in  the  Principality,  and  to  make  them 
better  known.  From  the  writings  of  the  late  Mr.  Edward  Davies  of 
Dolcaradog,  Machynlleth;  the  late  Mr.  John  Jones,  Dinarth,  Llandudno; 
Mr.  J.  Marshall  Dugdale  of  Llwyn,  Llanfyllin ; Professor  Williams  of  the 
University  College  of  Wales,  Aberystwyth ; and  Mr.  Thomas  Halford,  we 
can  learn  the  history  of  the  breeds  of  sheep,  especially  the  Welsh 
mountain  breed,  from  the  ancient  times  to  the  present,  and  what  follows 
here  is  derived  from  information  obtained  from  these  sources,  with 
the  addition  of  a few  remarks  about  the  mountain  sheep  bred  on  the 
lowlands. 

Ancient  history  tells  us  that  Wales  proper  had  originally  three  great 
sheep  walks,  and  also  gives  us  the  three  aboriginal  fathers  of  shepherds, 
the  number  of  his  assistants  and  followers,  and  also  the  number  of  sheep 
in  each  flock.  The  whole  of  Anglesey  was  one  entire  sheep  walk,  well 
fenced  in  by  her  sea  girth.  Her  flockmaster’s  name  was  Tegerin  Llwyth 
Llwydiarth  yn  Mon,”  his  chief  shepherd  being  “ Pybydd  Mool,”  and  his 
flock  numbered  120,000  sheep.  Under  the  chief  shepherd  were  300 
assistants  and  followers.  The  remaining  five  counties  of  North  Wales 
from  the  Menai  Straits  to  the  Severn,  and  from  Cardigan  Bay  to  the 
estuary  of  the  Dee  in  Flintshire,  formed  another  sheep  run,  owned  by 
Goronwy  ab  Ednywain,  king  of  Tegeingl  in  Ehyfoniog.  These  to  many 
modern  readers  may  be  strange-sounding,  uncouth,  unknown  localities  and 
names,  but  for  all  that  they  are  well  known. 

Welsh  mountain  sheep  first  came  into  reputation  in  the  eighteenth 
century,  and  are  mentioned  in  the  Compleat  System  of  Experienced  Improm- 
ments  made  on  Sheep,  by  William  Ellis,  London,  1740. 

In  the  surveys  of  Wales  drawn  up  by  Walter  Davies  in  1813  he  mentions 
the  following  Welsh  breeds : — 
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In  North  Wales — 

1.  The  sheep  of  Anglesey,  the  largest  breed,  weighing  from  10  to  16  lb. 
per  quarter : they  have  white  legs,  and  faces  without  horns. 

2.  The  mountain  sheep  with  white  faces  and  legs ; some  have  horns, 
some  not.  Weighing  from  7 to  12  lb.  per  quarter.  However  small 
the  mutton  and  coarse  the  wool  of  this  breed,  yet  it  was  found  by 
experience  to  be  capable  of  improvement  in  itself  without  any  crossing 
whatever. 

Davies  also  mentions  two  fine-woolled  breeds  of  sheep  found  in 
the  Kerry  Hills  in  Montgomeryshire,  and  on  the  long  mountain  near 
Welshpool. 

In  South  Wales,  Davies  mentions  the  mountain  sheep  found  in  Cardigan, 
Brecknock,  Carmarthenshire,  and  Pembrokeshire,  and  also  the  Glamorgan 
Vale  and  Down  sheep. 

Anglesey,  the  Berwyn  Mountains,  Plinlimon,  and  the  country  above 
Llanidloes  are  now,  as  formerly,  the  great  sheep  walks  for  the  Welsli 
mountain  breed.  For  generations  the  same  system  of  breeding,  grazing,  and 
management  has  been  carried  on,  most  of  the  sheep  being  bred  on  the 
mountains.  These  in  many  .instances  are  moorlands,  with  either  brooks  or 
stones  as  boundary  marks  of  the  sheep  walks.  In  other  places  the 
mountains  are  divided  into  hill  farms,  varying  in  extent  from  500  to  4000 
or  more  acres,  and  stocked  with  Welsh  sheep,  with  a few  ponies  and  rough 
cattle. 

The  rams  are  generally  selected  from  the  flock,  with  an  occasional 
purchase  from  an  adjoining  hill  to  maintain  and  improve  the  size  of  the 
sheep  and  the  quality  of  the  wool.  When  a hill  farm  changes  tenants, 
the  sheep,  as  a rule,  are  taken  over  by  the  incoming  tenant,  as  they 
get  accustomed  to  their  own  part  of  the  mountain.  They  have  each  a 
distinctive  ear-mark,  which  is  made  either  by  cutting  or  punching  the  ear. 

In  the  most  mountainous  districts  the  lambs  are  taken  down  to  the 
lowlands  to  graze  from  October  to  April,  when  they  return  to  the 
mountains  and  there  remain  until  three  or  four  years  old,  when  the  wethers 
are  sold  either  in  wool  in  June  for  summer  grazing,  or  in  October  for 
corn  and  turnip  feeding,  or  allowed  to  rnn  on  good  pasture  until  June. 
ITobably  under  the  latter  treatment  the  sheep  improve  the  most  of  any, 
the  long  period  of  grass  feeding  developing  the  fleshy  properties,  giving 
them  growth,  while  corn-feeding  upon  matured  animals  has  a tendency 
to  grow  inside  fat.  Several  attempts  have  been  made  to  fatten  the  Welsh 
hill  lamb,  with  good  results,  if  care  is  taken  to  send  the  lamb  direct  from 
his  dam  to  good  lowland  pastures  of  seeds  and  young  grass,  supplemented 
with  corn  and  cake;  but  the  majority  of  farmers  have  failed  in  this 
attempt  because  of  their  persistence  in  ignoring  the  fact  that  the  hill 
pastures  cannot  provide  succulent  food  to  the  dam  and  the  lamb,  and 
therefore  when  the  latter  is  weaned  it  is  imperative  that,  if  it  is  to  fatten 
in  the  spring,  it  should  receive  the  best  pastures,  otherwise  the  result  is 
disappointing  and  unprofitable ; but  thousands  of  Welsh  hill  lamb  are 
allowed  to  run  on  good  pastures  through  the  winter  and  spring,  with  the 
result  that  in  June,  July,  and  August  they  are  ripe  and  fat,  and  command 
the  highest  price  in  the  market ; the  flesh  is  tender,  similar  in  taste  to  that  of 
all  yearling  sheep,  and  the  small  wasteless  joints  are  all  in  their  favour. 
Where  the  climate  is  most  severe,  and  where  the  poorest  pasture  exists, 
the  sheep  are  smaller,  and  these  are  sold  in  May  or  June  for  summer 
grazing,  and  average  when  fat  30  to  35  lb.  each,  carcass  weight.  A leg  of 
real  Welsh  mutton  should  not  exceed  to  5 lb. 
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The  stronger  sheep  sold  in  October,  average,  after  corn  and  root  feeding 
in  March  and  April,  42  to  45  lb.,  while  sheep  grazed  all  winter  on  rich  land 
have  been  sold  in  June  averaging  50  to  55  lb.  each. 

The  wethers  when  fattened  produce  most  excellent  mutton,  as  the  joints 
are  fine  and  economical  and  suitable  for  all  requirements. 

It  is  a mistake  to  think  that  these  sheep  are  ripe  and  fit  for  slaughter- 
ing direct  from  the  hill,  and  the  fact  that  many  are  slaughtered  when  only 
half-fat  in  October  and  November,  accounts  for  the  injury  that  has  been 
and  is  done  to  the  Welsh  mutton  trade,  as  the  mutton  in  this  condition  is 
not  satisfactory. 

Many  butchers  who  do  a high-class  business  now  buy  little  else  but 
yearlings,  as  these  will  always  cook  tender  without  the  necessity  of  hanging 
for  long  in  bad  weather.  The  ewe  lambs  are  kept  for  breeding  purposes 
on  the  mountains,  and  sold  when  four  or  five  years  old  to  the  lowland 
farmers,  who  mate  them  with  Shropshire,  Southdown,  or  Hampshire  and 
other  rams  for  one  year,  and  sell  the  ewes  and  lambs  when  fat. 

Their  cross-bred  lambs  on  the  pastures  often  average  40  to  44  lb. 

The  Welsh  ewe  is  now  considered  by  many  farmers  to  be  the  most 
profitable  in  the  market  for  breeding  purposes,  as  she  combines  the  two 
essentials  in  profitable  grazing,  namely,  small  outlay  with  easy  keeping, 
while  producing  and  feeding  a lamb  twice  her  size. 

Many  experiments  have  been  made  on  the  crossing  of  Welsh  ewes 
with  Southdown,  Wiltshire,  Dorset  horn,  Shropshire  and  Cheviot  rams, 
with  varying  results.  Southdown  and  Hampshire  crosses  seem  to  be  the 
most  satisfactory,  but  when  everything  is  taken  into  account,  including 
cost  of  management  and  losses  at  lambing  time,  farmers  have  come  to  the 
conclusion  that,  for  the  mountains  and  highlands  of  Wales,  the  pure-bred 
Welsh  mountain  sheep  are  best. 

The  average  fleece  of  ewes  kept  on  the  mountains  weighs  from  1 to 
2h  lb.,  those  of  wethers  a little  more,  while  a good  ram  may  yield  5 or 

elb. 

At  shearing  time  the  hill  farmers  meet  together  to  give  mutual  assist- 
ance in  shearing  and  to  sort  out  the  sheep  which  have  strayed  from  their 
own  runs  on  the  mountain  into  that  rented  by  a neighbour.  Not  only 
are  the  sheep  recognised  by  their  ear-marks,  but  it  is  said  that  a clever 
Welsh  sheep  dog  can  pick  out  the  sheep  belonging  to  his  flock.  During 
the  last  thirty  years  great  improvement  has  been  made  in  the  Welsh 
mountain  sheep,  especially  those  kept  in  enclosed  hill  land,  and  having 
access  to  the  valleys. 

Mr.  W.  E.  Williams  of  Grwerclas  founded  his  celebrated  flock  in  1879, 
and  it  has  been  the  means  of  improving  the  breed  not  only  throughout 
North  Wales,  but  in  South  Wales  as  well. 

His  ideal  of  what  a Welsh  mountain  sheep  could  be  developed  into 
when  brought  down  to  the  lowlands  never  varied,  and  most  of  the  rams 
which  have  obtained  the  best  results  came  from  his  flock.  His  neighbours, 
Mr.  E.  Jones  of  Brynmelyn  and  Mr.  Godfrey  Parry,  ably  seconded  his  efforts, 
and  were  followed  in  18fe  by  Mr.  Marshall  Dugdale  of  Llwyn,  Llanfyllin, 
and  Mr.  Conwy  Bell  in  1903. 

In  South  Wales  Mr.  Owen  Price  got  control  of  an  old-established 
flock  in  1876,  and  since  then  has  consistently  improved  it,  so  that 
to-day  North  and  South  Wales  fight  their  old  battles  for  superiority 
in  sheep  as  well  as  in  cattle  and  ponies  at  the  leading  agricultural 
shows. 

The  result  of  the  efforts  of  leading  Welsh  sheep  farmers  has  been 
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remarkable.  Both  rams  and  ewes  have  been  improved  in  size  and  shape. 
To  take  a few  instances.  Hero,  the  Welsh  mountain  ram,  whose 
picture  is  in  the  Encyclopcedia  Britannica,  weighed  280  lb.,  and  three 
shearling  wethers  which  won  at  a Christmas  auction  averaged  160  lb. 
each. 

In  recent  years  yearling  rams  and  older  rams  from  one  well-known 
flock  averaged  £5,  6s.  6d.,  the  highest  price  of  a shearling  being  £11,  10s. 
and  a two-year  old  £13,  10s.  In  other  instances  ram  lambs  have 
fetched  £4,  ewe  lambs  £2,  4s.,  draft  ewes  £3,  and  early  lambs  34s. 
each.  The  draft  ewes  from  another  large  flock  have  been  sold  at  auction 
for  36s. 

The  wool  of  the  ewes  in  the  lowland  flocks  averages  about  4 to  6 lb. 
per  sheep,  and  that  of  the  yearling  rams  from  8 to  10  lb. 

The  principal  fairs  for  the  Welsh  mountain  sheep  are  Llanarnion-D.-C., 
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Corwen,  Llanrhaiadr-yn-Mochnant,  Llanidloes,  Machynlleth,  and  Llanbryn- 
mair,  whilst  for  fat  sheep  Oswestry  and  Shrewsbury  are  celebrated. 

It  is  to  be  feared  that  the  dipping  of  sheep  in  former  days  used  to  be 
done  in  a very  casual  sort  of  way,  hence  the  prevalence  of  sheep  scab ; but 
now  the  Board  of  Agriculture  has  made  the  regulation  that  all  sheep 
should  be  dipped  twice  a year,  and  if  this  is  regularly  done  the  scourge 
of  sheep  scab  will  be  reduced  to  a minimum. 

In  1905  the  leading  breeders  of  Welsh  mountain  sheep  met  together 
and  determined  to  found  a Flock  Book,  and  Mr.  Marshall  Dugdale^  was 
selected  as  the  first  President  and  Hon.  Secretary,  with  a strong  committee, 
composed  of  Mr.  W.  E.  Williams,  Mr.  Conwy  Bell,  Mr.  Morris  (Lloran 
Issa),  Mr.  T.  Eoberts  (Aber),  Mr.  Owen  Price,  Mr.  E.  N.  Jones,  Mr.  H.  0. 
Ellis,  Mr.  H.  Hughes  (Penrhewl),  Mr.  J.  Eoberts,  jun.  (Perfeddnant), 
Professor  T.  Winter  (Bangor  College),  and  Professor  D.  D.  Williams. 
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The  following  description  of  a Welsh  mountain  ram  was  agreed  upon: 

Head  . . Masculine,  wedge-shaped,  tapering  towards  nose. 

Pace  . . Slightly  tanned  or  white,  broad  forehead,  muzzle 

black,  if  possible.  Horns  fairly  strong  and  well 
curved,  not  too  close  at  the  roots. 

Prominent  and  bright. 

Small  and  thin,  oblicpiely  set. 

Strong  and  thick. 

Short  and  well  defined. 

Wide  and  prominent. 

Nicely  rounded,  level  with  back. 

Well  sprung.  Deep  at  the  region  of  the  heart. 

Straight. 

Strong. 

Thick  and  well  let  down. 

Long,  strong,  and  Imshy. 

Fine,  comparatively  short.  Slightly  tanned  or 
white. 

Straight. 

Pink  with  mellow  touch. 

White,  short,  thick,  firm  to  handle,  a small  pro- 
portion of  kemp  not  to  disqualify. 

Following  up  the  work  of  the  Society,  Professor  Winter  of  Bangor  College 
and  Professor  Williams  at  Aberystwyth  have  each  conducted  experiments  in 
Welsh  sheep  breeding,  and  are  doing  all  in  their  power  to  help  the  farmers 
of  North  Wales.  Bangor  College  nows  owns  a first-class  flock  of  Welsh 
sheep. 

Kerry  sheep  formerly  were  bred  principally  upon  the  hills  above  Kerry 
and  Llandinam,  in  Montgomeryshire,  in  parts  of  Eadnorshire,  and  in 
Shropshire,  but  other  parts  of  Wales  have  lately  taken  them  up. 

Professor D.  D.  Williams  of  the  University  College  of  Wales,  Aberystwyth, 
in  his  book  on  agriculture  for  Welsh  farmers  writes  as  follows: — 

“ The  origin  of  this  breed  is  somewhat  uncertain,  but  the  generally 
accepted  opinion  is  that  they  are  the  result  of  a cross  between  the 
Longmynds,  the  ancestors  of  the  present-day  Shropshires,  with  the  Welsh, 
with,  probably,  a dash  of  the  improved  Shropshires  later. 

“ The  original  cross,  most  likely,  had  horns,  but  by  careful  selection  and 
skilful  breeding  these  have  entirely  disappeared.” 

As  far  back  as  1809  in  an  agricultural  survey  of  Wales,  when  speaking 
of  sheep,  we  find  the  following : — 

'‘Another  kind  is  peculiar  to  the  Kerry  hills  in  Montgomeryshire, 
being,  perhaps,  the  only  species  in  North  Wales  which  produces  perfect 
wool,  that  of  every  other  Welsh  breed  being  more  or  less  kemp  mixed  with 
coarse,  long  hairs,  called  by  manufacturers  “ kemps,”  making  the  wool  in 
which  they  appear  of  much  less  value.  The  characteristics  of  this  breed 
are  large,  woolly  cheeks,  white,  bunchy  foreheads,  white  heads  covered 
with  wool,  no  horns,  and  a beaver-like  tail.  They  are  very  hardy  and 
comparatively  tame,  and  not  so  disposed  to  ramble  as  most  other  hill 
sheep.  In  shape,  however,  they  lack  compactness  of  symmetry  and, 
were  this  defect  remedied  by  careful  methods  of  improvement,  the  breed 
would  be  worthy  of  wider  adoption  in  the  Principality. 

“They  weigh  when  fat  from  10  to  14  lb.  per  quarter.  The  average 
weight  per  100  sheep  is  10  stones,  or  15  lb.  each.” 

Few  breeds  of  sheep  have  come  more  to  the  front  and  risen  so  rapidly 
to  favour  of  late  years  with  sheep  breeders  and  farmers  generally,  which 
is  doubtless  due  to  the  great  care  and  attention  given  by  the  breeders  in 
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the  selection  of  pedigree  sires  since  the  establishment  of  the  Flock  Book 
and  the  formation  of  a Society  to  look  after  the  interests  of  the  breed. 

The  chief  characteristics  of  this  breed  at  the  present  time  are  speckled 
or  mottled  face  and  legs,  compact  body,  and  clean,  pink  skin,  with  a close 
tight  fleece  of  good  wool  averaging  from  5 to  7 lb.  free  from  black,  and  a 
long  tail. 

The  ewes  are  eagerly  sought  after  by  buyers  from  all  parts  of  the 
country.  They  are  extraordinary  sucklers,  easily  kept,  and,  in  addition 
to  fattening  or  rearing  lambs,  they  feed  themselves  rapidly,  and  are  often 
fit  for  the  butcher  by  the  time  the  lambs  are  fat.  The  rams  fetch  a very 
high  price.  Earn  lambs  have  realised  as  much  as  16  guineas,  and  yearling 
wethers  from  50s.  to  60s.  each. 

Byland  sheep  are  found  mostly  in  the  counties  adjoining  Herefordshire. 
They  are  said  to  have  been  very  popular  years  ago,  and  were  greatly 
improved  by  a Leicester  cross. 

It  is  commonly  said  in  Herefordshire  that  no  sheep  will  produce  fat 
lambs  like  the  Eylands.  Earns  and  ewes  are  polled,  with  white  faces  and 
legs  and  a tuft  of  wool  on  the  forehead,  and  are  about  the  size  of  the 
Shropshires.  A large  buyer  of  sheep  living  in  New  Zealand  told  the 
writer  of  this  paper  that  in  1907  he  took  a number  of  Eyland  sheep 
back  to  New  Zealand,  as  he  had  found  that  the  cross  between  a Eyland 
ram  and  New  Zealand  ewes  produced  the  best  lambs  for  the  butcher  and 
the  best  cross-bred  w^ool. 

Radnor  sheep  are  found  in  the  county  of  Eadnor,  on  the  hills  of  Brecon, 
and  in  the  western  part  of  Montgomeryshire  and  parts  of  Merioneth. 
They  are  a breed  of  the  native  dark-faced  sheep  of  Wales,  a hardy  active 
race,  developed  by  good  management  and  selection  into  animals  of  larger 
size  than  the  ordinary  mountain  sheep,  and  carrying  heavier  fleeces.  They 
have  been  improved  by  the  introduction  of  a cross  of  Shropshire  and  of 
Leicester  blood.  The  old  breed  was  very  small ; and  a great  point  with 
breeders  was  a very  large  tail,  heavily  woolled,  and  a quantity  of  coarse 
wool  or  hair  about  the  breech.  The  best  of  Eadnors  have  black  faces ; 
but  some  are  of  a tan,  grimy,  or  grey  colour,  and  some,  of  questionable 
purity  of  strain,  have  partly  white  faces.  The  rams  are  horned ; the  ewes 
should  be  hornless.  They  are  short-legged,  light  in  forequarter,  and, 
though  slow  feeders,  yield  mutton  of  excellent  flavour.  At  three  or  four 
years  old  the  wethers  weigh  14  to  15  lb.  per  quarter  dead  weight.  The 
wool,  of  flne  quality,  weighs  4 or  5 lb.  per  fleece.  The  ewes  are  prolific, 
and  very  good  nurses. 

The  principal  fairs  for  Eadnor  sheep  are  Kington,  Knighton,  and 
Builth ; and  very  large  numbers  of  ewes  are  sold  to  adjoining  English 
counties  to  breed  fat  lambs,  by  crossing  with  Shropshires,  Leicester,  or 
Cotswold  rams. 


Wensleydale  Cheese. — The  true  Wensleydale  cheese  is  a 
species  of  stilton,  i.e.  a blue-veined  cheese.  Like  all  such  cheeses,  it  is  made 
from  a moist  curd,  and  therefore  too  much  acidity  in  the  milk  when  rennet- 
ing  is  not  desirable.  The  evening’s  milk  is  kept  cool,  next  morning  the 
cream  skimmed,  heated  with  a portion  of  the  morning’s  milk,  and  then 
mixed  in  again  with  the  milk  as  in  the  Cheddar  process.  The  temperature 
of  renneting  is  about  86°  F.  or  slightly  higher.  Enough  rennet  is  added  to 
obtain  a curd  fit  for  cutting  in  one  hour.  The  curd  is  then  cut  with 
American  knives  into  cubes.  These  are  allowed  to  rest  for  five  minutes  so 
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as  to  contract  slightly,  and  are  then  stirred  for  twenty  minutes,  and  then 
allowed  to  settle  for  ten  minutes  or  longer  according  to  the  temperature  of 
the  curd,  which  again  depends  upon  the  temperature  of  the  dairy.  If  the 
temperature  is  low,  it  may  be  necessary  to  draw  out  a little  whey,  heat  it 
and  return  to  the  vat  so  as  to  keep  the  curd  at  a temperature  of  86°  F. 
When  the  curd  is  sufficiently  firm  the  whey  is  drawn  off.  The  curd  is  next 
taken  to  the  draining  rack,  but  is  wrapped  in  a cloth  to  keep  it  warm  and 
covered  with  a pan  or  board,  much  as  in  the  Cheddar  system,  and  weighted 
more  or  less  according  to  the  nature  of  the  curd.  A fair  amount  of  acidity 
is  developed  in  the  curd  before  it  is  fit  to  grind.  It  is  then  salted  with 
about  I J per  cent,  salt  and  packed  into  perforated  tin  hoops.  Its  temperature 
should  be  about  65°  F.  It  is  still  kept  in  the  cheese-making  room  and  at 
a high  temperature,  turned  in  about  two  hours,  and  subsequently  a board 
and  weight  are  placed  on  the  top  of  the  curd.  The  two  following  days  the 
cheese  is  kept  in  press  under  increasing  pressure,  rising  to  not  more  than 
5 cwt.  The  cheese  takes  some  months  to  ripen,  during  which  time  it  may 
have  to  be  pierced  occasionally  to  enable  the  mould  spores  to  develop  in 
the  curd. 

The  ripening  of  a Wensleydale  cheese  is  very  similar  to  that  of  a stilton, 
and  what  has  been  said  of  a stilton  also  applies  to  the  Wensleydale.  In 
any  case  if  the  cheese  is  well  made,  no  piercing  should  be  necessary  to 
enable  the  air  to  get  to  the  interior  of  the  cheese  and  so  promote  the  growth 
of  the  mould. 


Wensleydale  Sheep. — This  is  one  of  the  largest  long- 
woolled  breeds  of  sheep  in  Great  Britain,  and  is  bred  chiefly  in  Yorkshire, 
Durham,  and  Lancashire,  with  Wensleydale  as  a centre.  The  story  of  its 
origin  is  instructive.  It  is  the  result  of  gradual  development  over  a long 
period,  and  is  not,  as  in  some  breeds,  an  embodiment  of  the  ideals  of  any 
individual  breeder. 

A little  over  a century  ago  there  was  a famous  breed  of  sheep  in  the 
Tees  valley,  spoken  of  now  as  the  old  Teeswater  breed,  at  that  time  the  largest 
sheep  in  the  kingdom.  Originally  descended  from  the  same  or  a similar 
old  stock  to  the  Lincolns  by  a different  method  of  selection,  they  soon 
became  a distinct  variety.  They  were  bred  almost  exclusively  for  size,  to 
the  neglect  of  wool,  which  was  long  but  scanty ; and  of  early  maturity. 
They  were,  however,  very  prolific.  Kecords  are  in  existence  of  the  great 
weights  to  which  these  sheep  attained.  The  most  notable  instance  is 
that  of  a wether  breed  by  Mr.  Thomas  Hutchinson  of  Sockburn,  that  when 
killed  at  Christmas  1779  weighed  249  lb.  dressed.  Others  are  said  to  have 
been  “ almost  as  big  as  Shetland  ponies.” 

It  was  an  era  of  size,  in  cattle  as  well  as  in  sheep,  but  the 
fashion  soon  passed  away.  These  immense  animals  were  unsuitable  for 
many  purposes,  and  gradually  lost  favour.  Crosses  of  other  breeds 
were  introduced  by  such  well-known  men  as  Culley,  the  Ceilings,  and 
Christopher  Mason.  The  Lincoln  cross  did  not  suit,  but  the  Dishley 
Leicester  found  favour;  it  decreased  the  size,  increased  the  wool,  and 
hastened  maturity.  So  extensively  was  it  used  that  in  the  first  decade 
of  the  nineteenth  century  few  pure-bred  flocks  of  Teeswaters  were  left. 
Gradually  the  Leicesters  gained  ground,  ewes  as  well  as  rams  were 
introduced,  and,  eventually,  in  the  Tees  valley  the  old  Teeswater  sheep 
was  entirely  superseded.  In  the  surrounding  districts  to  which  it  had 
extended  it  held  its  own,  notably  in  Wensleydale.  It  suited  the  locality. 
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as  it  was  extremely  hardy  and  prolihc ; produced  high  quality  of  mutton, 
and  crossed  extremely  well  with  the  blackfaced  mountain  sheep  that 
grazed  on  the  surrounding  moorlands.  It  did  not  retain  its  original  purity, 
for  it  contained  an  infusion  of  the  Dishley  Leicester  and  other  blood,  and 
during  the  period  1825-35  was  probably  not  of  a fixed  type. 

We  come  next  to  the  events  that  mark  the  formation  of  the  Wensley- 
dale  as  a distinct  variety.  In  1839  the  Eoyal  Agricultural  Society  of 
England  began  its  series  of  annual  shows,  bringing  into  prominence  the 
finest  breeds  of  live  stock  in  the  country.  In  1841  at  the  Liverpool 
meeting  Mr.  E.  Outhwaite  of  Appleton,  in  North  Yorkshire,  exhibited 
a big  two-shear  ram  named  Blue  Cap,  considered  at  the  time  to  be  the 


Wensleydale  Sheep. 


finest  sheep  in  the  north.  He  was  from  a Teeswater  ewe  by  a big  Leicester 
ram,  weighed  over  4 cwt.,  and  was  extremely  wild  and  active.  By  mistake 
he  was  placed  before  the  judges  in  the  wrong  class  and  disqualified,  to  the 
great  annoyance  of  his  owner,  Mr.  Outhwaite,  who  refused  100  guineas 
for  him — a big  price  in  those  days.  He  was  taken  home  and  used  on 
Teeswater  ewes  until  he  was  about  ten  years  old.  Blue  Cap  is  the  most 
famous  sheep  in  the  history  of  Wensley dales.  He  was  a very  sym- 
metrical, robust  sheep,  and  his  wool  was  excellent  both  with  regard  to 
quantity  and  quality.  He  had  a blue  ” head,  from  which  he  derived 
his  name,  a characteristic  property  which  he  has  bequeathed  to  the  breed. 
His  numerous  sons  inherited  his  good  properties,  and  were  extensively 
used  in  Wensleydale.  Through  them  his  blood  was  diffused  widely 
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throughout  the  dale ; and  after  his  day  few  other  outcrosses  were  tried,  and 
the  type  became  gradually  fixed. 

The  sheep  were  not  at  this  period  known  as  Wensleydales  but  as 
“ Mugs,”  a name  derived  from  a class  of  sheep  once  common  in  the  dale. 
We  gather  from  the  first  volume  of  the  Flock  Book  that  when  the 
Yorkshire  Agricultural  Society  first  offered  prizes  for  the  breed  in  1876 
the  Chairman  of  the  Skipton  Local  Committee,  at  a loss  to  know  how  to  de- 
scribe them  in  the  catalogues,  communicated  his  difficulty  to  the  late  Mr. 
Thomas  Willis  of  Carperby,  and  at  that  breeder’s  suggestion  the  designation 
Wensleydale  Long  wool  was  substituted  for  the  uncouth  name  of  Mug. 

It  was  a matter  of  regret  to  breeders  that  the  leading  agricultural 
societies  did  not  always  recognise  the  breed,  and  seldom  gave  it  a good 
classification  in  their  prize  lists.  Conscious  of  the  merits  of  their  sheep, 
and  with  a view  of  remedying  this  evil,  anxious  also  to  maintain  its  purity 
and  bring  it  before  a wider  public,  its  supporters  determined  to  form 
a Flock  Book  Society.  They  received  enthusiastic  support,  and  carried 
out  their  object;  and  in  1890  the  first  Flock  Books  were  issued.  Owing 
to  an  unfortunate  difference  of  opinion  as  to  the  purity  of  certain  sheep 
which  were  being  admitted,  a number  of  breeders  withdrew  from  the 
original  Society  and  formed  a second.  Both  still  persist,  despite  several 
determined  efforts  made  to  amalgamate  them.  One  is  known  as  the 
Wensleydale  Long  wool  Society  and  the  other  as  the  Wensleydale  Blue- 
face  Society,  but  the  sheep  of  both  Societies  have  long  wool  and  blue  faces. 
Their  aims  and  objects,  and  the  type  of  sheep  they  favour,  are  practically 
identical.  Since  these  Societies  were  formed  steady  progress  has  been 
made.  AVensley dales  have  extended  beyond  the  Pennine  Bange,  and 
Lancashire  has  become  a stronghold,  whilst  there  are  many  flocks  in 
Cumberland  and  Westmoreland,  and  a few  here  and  there  in  the  Midlands. 
As  a rule,  the  flocks  are  not  large ; the  breed  is  mostly  in  the  hands  of  the 
tenant-farmers  of  the  north,  whose  holdings  run  from  100  to  250  acres. 
It  is  unusual  to  find  flocks  containing  more  than  50  breeding  ewes,  and 
rare  for  them  to  exceed  100;  the  majority  run  from  15  to  30,  whilst  a 
considerable  number  have  less  than  15.  Amongst  the  latter  are  many 
new  breeders  who  are  gradually  building  up  flocks.  Each  Society  has  an 
annual  show  and  sale  in  the  autumn,  the  Longwool  Society  at  North- 
allerton and  the  Blueface  Society  at  Hillifield.  Both  are  well  attended,  and 
a great  number  of  rams  are  disposed  of  at  each  meeting. 

The  following  scale  of  points  are  recommended  by  the  Longwool  Society  : 


Head  . 


Neck  . 

Shoulder 
Chest  . 

Wool  . 

Back  and  loins 

Legs  and  feet 


Face  dark.  Ears  dark  and  well  set  on. 
Head  broad  and  flat  between  ears.  Muzzle 
strong  in  rams.  A tuft  of  wool  on  fore- 
head. Eyes  bright  and  full.  Head  gaily 

carried 20 

Moderate  length,  strong,  and  well  set  on  to 
the  shoulder  ......  10 

Broad  and  oblique 5 

Deep  and  wide  ......  10 

Briglit  lustre,  curled  all  over  body,  all  alike 

in  staple 10 

Bibs  well  sprung  and  deep,  loin  broad  and 
covered  with  meat,  tail  broad,  flank  full  . 20 

Straight  and  a little  fine  wool  below  the 
hock,  fore  legs  well  set  apart,  hind  legs 
well  filled  with  mutton  .... 
Blue,  fine  and  soft 


Skin  . 


20 

5 
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In  appearance  the  Wensleydale  compares  favourably  with  almost  any 
other  breed.  Its  big  size,  gay  carriage,  sturdy  look,  and  long  bright  curling 
wool  mark  it  for  distinction.  Its  head,  broad  and  bold-looking,  is  hornless ; 
its  ears  are  big,  blue,  and  unspotted,  and  it  has  a tuft  of  wool  on  the  fore- 
head. It  has  a strong  neck,  a deep,  wide  chest,  a broad,  level  back,  and 
symmetrical  proportions.  It  must  stand  well  on  strong,  straight  legs,  more 
or  less  woolly,  and  it  is  well  covered  with  wool  underneath.  A distinctive 
feature  is  its  blue  face ; the  skin  is  indeed  often  blue,  not  only  on  the  face 
where  it  can  be  seen,  but  over  the  whole  body.  The  rams  have  a very 
masculine  appearance ; the  ewes  are  finer  and  smarter.  The  breed  is  hardy 
and  prolific,  produces  high-class  wool  and  a large  proportion  of  lean  mutton, 
and  is  greatly  in  demand  for  crossing  purposes.  These  are  its  most  valued 
properties  in  the  estimation  of  its  supporters. 

At  no  period  of  its  history  has  the  Wensleydale  ever  been  pampered. 
It  is  bred  extensively  in  high-lying  districts,  bordering  the  moorlands,  and 
is  as  hardy  as  the  moorland  sheep  themselves.  Many  flocks  are  never 
brought  to  the  homestead  excepting  in  the  lambing  season,  and  they  can 
travel  over  broken  ground  and  support  themselves  where  less  active  sheep 
would  be  at  fault.  They  have  few  ailments,  and  even  during  the  lambing 
season  fatalities  are  infrequent. 

It  is  not  at  all  unusual  to  hear  of  flocks  of  breeding  ewes  averaging  two 
lambs  each,  and  rearing  a large  proportion.  The  dams  yield  a plentiful 
supply  of  milk,  and  there  are  no  flocks  of  any  size  in  which  several  of  them 
do  not  rear  three  lambs  each  in  a season.  Wensleydale  breeders  have 
always  been  particularly  careful  to  develop  this  property,  for  the  twins  and 
triplets  grow  until  they  almost  equal  the  singles  in  size.  Many  men  never 
use  a ram  for  stock  purposes  that  has  been  a single  lamb,  but  invariably 
select  a twin.  It  is  also  usual  to  run  the  ewes  on  a better  pasture  previous 
to  turning  the  ram  to  them ; they  not  only  take  season  sooner,  but  are  said 
to  produce  a better  crop  of  lambs  because  of  this  treatment. 

Wensleydale  wool  is  a very  valuable  asset  indeed.  It  is  pure  lustre 
wool  of  the  finest  class,  silky  in  handle,  long  in  staple,  and  uniform  in 
quality.  Breeders  have  always  been  proud  of  it,’  and  have  never  failed  in 
their  endeavours  to  keep  it  up  to  a high  standard,  and  the  consequence  is 
that  to-day  few  breeds  can  show  such  an  even  fleece  as  the  Wensleydale. 
Their  aim  has  been  to  have  it  bright  and  lustrous,  of  even  quality  and 
staple  throughout,  and,  in  particular,  free  from  any  suspicion  of  fluffiness. 
A mixed  flock  of  ewes  and  hoggs  in  equal  numbers  will  in  an  ordinary  way 
weigh  8 to  9 lb.  per  fleece,  though  some  individual  flocks  average  much 
more.  Single  fleeces  occasionally  run  up  to  21  lb.  No  other  breed  of 
sheep  gives  exactly  the  same  quality ; it  always  commands  a high  price, 
and  it  is  quite  possible  that  in  the  future  its  relative  value  may 
increase.  It  is  a noteworthy  fact  that  every  year  since  the  Eoyal 
Agricultural  Society  instituted  classes  for  wool,  Wensleydale  samples 
have  secured  the  first  prize  against  all-comers  in  the  class  for  “any 
other  long  wool.” 

The  sheep  are  firm  handlers,  are  full  of  lean  mutton,  and  are  general 
favourites  with  butchers.  They  have  never  been  especially  bred  for  early 
maturity,  but  big  fat  lambs  could  be  sold  if  they  were  not  required  for 
breeding  purposes.  They  are  seldom  exhibited  at  fat  stock  shows  nr 
carcass  competitions,  but  when  they  have  put  in  an  appearance  have 
usually  made  a mark.  Breeders  fail  to  do  justice  to  the  sheep  in  this 
respect ; if  they  placed  them  more  frequently  before  the  public  it  would  be 
to  their  advantage. 
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We  now  come  to  a purpose  for  which  the  Wensleydale  is  peculiarly 
adapted,  namely,  its  use  for  crossing  purposes.  It  is  an  old  breed  of  sheep, 
is  very  impressive,  and  imparts  many  of  its  own  good  properties  on  its 
offspring  when  crossed  with  other  breeds.  Its  use  on  the  blackface 
mountain  ewe  has  created  a distinct  type  of  sheep.  In  Wensleydale, 
Swaledale,  and  other  adjoining  dales  they  are  bred  in  vast  numbers,  and  in 
the  autumn  come  down  from  the  hills  in  tens  of  thousands.  They 
constitute  the  hill  farmer’s  harvest.  Known  as  ‘‘  Mashams  ” and  “ half- 
breds,”  they  are  bought  by  lowland  farmers  and  fed  on  turnips  or  grass ; 
they  are  sent  to  the  butcher  at  nine  to  eighteen  months  old,  according  to 
treatment.  Over  a wide  district  they  provide  the  chief  supply  of  mutton. 
Owing  to  their  hardy  character  and  up-bringing,  the  Wensleydale  rams  are 
able  to  follow  the  mountain  ewes  over  the  moors  and  rough  places  as  no 
other  large  breed  of  sheep  is  able  to  do.  With  other  breeds,  Cheviot,  Lonk, 
Herdwick,  etc.,  as  well  as  the  blackface,  they  cross  admirably,  and  in 
competitive  trials  at  the  Yorkshire  Agricultural  College  their  crosses  have 
done  well.  Great  numbers  of  Wensleydale  rams  are  taken  into  Korthumber- 
land  and  Scotland  year  by  year;  Scotsmen  are  indeed  among  the  best 
customers.  The  rams  appear  to  give  every  satisfaction,  and  their  use  is 
gradually  extending.  Ordinary  shearlings  weigh  from  18  to  25  stone  (of 
14  lb.)  live  weight,  but  a somewhat  lighter  class  is  used  for  crossing. 
Some  l3reeders  lay  themselves  out  specially  to  supply  these  rams,  and  sell 
them  to  the  same  dealers^  year  by  year. 

Wensleydales  have  not  been  extensively  exported.  Trial  shipments 
have  been  sent  to  Korth  and  South  America,  New  Zealand,  Australia,  and 
to  the  Continent,  and  good  reports  have  invariably  followed. 

The  management  of  the  sheep  is  of  the  simplest  character.  Being  a 
comparatively  late  district,  rams  are  not  put  to  the  ewes  until  October ; 
there  is  no  special  reason  for  early  lambing,  and  to  have  a big  crop  when 
grass  is  scarce  is  an  eventuality  that  few  care  to  face.  As  previously  stated, 
the  breeding  flock  is  often  put  on  a better  pasture  in  the  autumn.  If  the 
winter  is  mild  and  open,  very  little  hand-feeding  is  done,  but  if  it  is  severe, 
hay  is  given,  and  occasionally  oats  or  other  grain.  During  the  lambing 
season  cake  or  corn  and  hay  is  given,  turnips,  too,  if  there  is  a breadth  of 
arable  land.  Lambs  when  dropped  receive  shelter  for  a few  nights,  but  are 
gradually  drafted  into  the  fields  to  make  room  for  newcomers.  In  a short 
time  they  are  turned  away  and  thenceforward  shift  for  themselves.  Later 
in  summer,  ram  lambs  receive  a little  concentrated  food  to  fit  them  for  sale, 
but  heavy  feeding  is  the  exception. 

Wensleydales  should  have  an  increasingly  successful  future.  A sheep 
with  the  constitution  and  fecundity  of  the  old  Tees  water,  and  the  flesh  and 
wool-bearing  properties  of  the  Dishley  Leicester,  is  not  one  to  be  overlooked. 
Earns  of  strength  and  activity,  and  ewes  that  are  capital  mothers,  are 
valuable  assets  on  any  farm.  On  rich  land  they  thrive  wonderfully,  and 
on  hillsides  and  uplands,  thin  pasture,  stiff  clays,  and  broken  grounds, 
they  thrive  where  less  hardy  sheep  would  starve.  They  are  easily 
controlled,  and  never  show  any  inclination  to  stray  from  their  accustomed 
places.  They  yield  a satisfactory  supply  of  high-class  mutton  and  wool 
in  a reasonable  time,  and  can  be  depended  on  to  leave  behind  them  a 
numerous  race  of  thrifty  descendants. 

The  Secretary  to  the  Wensleydale  Longwool  Society  is  Mr.  T.  Eirbank 
King,  Wynbury,  Ley  burn,  Yorks,  and  the  Secretary  to  the  Wensleydale 
Blueface  Society  is  Mr.  John  A.  Willis,  Manor  House,  Carperby  S.O., 
Yorks. 
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Wheat  {Triticum  sativum)  is  a true  grass,  and  is  botanically 
allied  to  the  persistent  weed  Triticum  repens  or  couch  (Latin  repo,  to 
couch).  Although  generically  related  to  this  and  other  wild  species,  wheat 
is  only  known  as  a cultivated  plant,  for  it  is  now  generally  allowed  that  the 
so-called  “ wild  ” wheats  would  be  really  more  properly  described  as  feral 
or  escaped.  The  derivation  of  triticum  is  from  tritum,  rubbed,  in  allusion  to 
the  trituration  or  grinding  to  which  the  grain  is  subjected  before  it  can  be 
converted  into  bread.  There  has  been  much  conjecture  as  to  the  origin  of 
wheat.  Whether  it  was  evolved  from  some  more  or  less  promising  species 
by  long-continued  selection,  or  was  provided  by  a beneficent  Providence  for 
the  use  of  man  in  its  present  or  in  a less  developed  form,  are  questions 
which  cannot  be  satisfactorily  solved. 

In  either  case  it  must  have  once  existed  as  a grass  bearing  a seed  worth 
collecting,  but  it  is  strange  that  no  naturalist  has  been  able  to  point  to 
any  existing  wild  species  as  the  original  form. 

As  a cereal,  it  is  universally  distributed  over  the  Old  World,  and  is 
constantly  referred  to  in  the  Scriptures  and  by  classical  writers.  It  is  also 
depicted  on  Egyptian  monuments  of  the  highest  antiquity,  and  has  been 
found  in  the  ancient  Lake-dwellings  of  Switzerland  and  the  “ middans  ” of 
Scandinavia. 

Wheat  is  the  principal  bread  grain  of  the  Western  world,  but  finds,  a 
rival  in  rice  in  the  far  East,  also  in  a less  degree  in  maize,  barley,  rye,  and 
oats.  The  grain  is  compact,  heavy,  and  free  from  husk,  and  is  rich  in  starch 
and  gluten.  The  ratio  between  these  constituents  is  exactly  suited  for  the 
digestive  system  of  man,  and  is  not  well  fitted  for  the  use  of  lower  animals. 
If  not  absolutely  able  to  sustain  life  alone,  bread  has  always  been  considered 
to  be  the  staff  of  life,  and  as  typical  of  providential  care  and  even  of 
spiritual  sustenance.  Wheat  is  therefore  a highly  interesting  creature, 
especially  identified  with  man’s  well-being.  There  are  several  species  of 
wheat,  but  as  they  are  all  cultivated  and  none  of  them  exist  wild,  they  may 
be  of  common  origin.  They  are  as  follows : — 

T.  sativum,  ordinary  wheat,  with  all  its  varieties. 

T.  spelta,  spelt. 

T.  durum,  hard  wheat ; an  indefinite  species. 

T.  monococcum,  one-grained  wheat. 

T.  amyleum,  starch  wheat ; another  indefinite  division. 

T.  polonicum,  Polish  wheat,  a distinct  sub-species. 

T.  turgidum,  cone  (mummy)  wheat ; ex.  Eivett’s  cone. 

Of  these  species  we  only  are  concerned  with  the  first  and  the  last, 
sativum  and  turgidum,  which  may  be  considered  as  one  group,  comprising  all 
the  British  cultivated  varieties.  The  sub-varieties  are  simply  innumerable. 

It  would  occupy  our  entire  space  to  describe  all  the  popular  kinds, 
some  of  which  are  scarcely  distinguishable  from  each  other.  The  points  of 
difference  are,  however,  in  many  cases  well  marked  and  distinctive,  as,  for 
example,  red  and  white  ; bearded  and  beardless  ; thick  set  and  loosely  set ; 
square  headed  and  cylindrically  headed ; red  chaffed  and  white  chaffed ; 
rough  chaffed  and  smooth  chaffed ; round  grained  and  long  grained ; narrow 
leaved  and  broad  leaved ; short  strawed  and  long  strawed ; winter  and 
spring,  etc.  Wheat  may  combine  more  than  one  of  these  peculiarities,  as  in 
white  chaff  red,  or  rough  chaff  white,  bearded  red  or  bearded  white,  and  with 
such  a scale  an  endless  variety  of  combinations  is  possible.  It  is  remark- 
able that  wheat  may  be  relied  upon  to  propagate  truly  and  yet  be 
capable  of  spontaneous  variation.  A close  observer  can  collect  new^ 
varieties  from  any  field  of  wheat  and  propagate  them  with  certainty. 
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Contrary  as  these  two  tendencies  may  appear  to  be,  they  are  both  fuhy 
recognised,  and  explain  the  origin  of  many  new  varieties.  Of  late  years 
crossing  has  been  employed  in  order  to  raise  varieties  rich  in  gluten  or 
possessed  of  other  characters. 

In  studying  a large  subject  like  wheat  it  is  necessary  to  divide  it  into 
sections,  and  the  following  occur  to  the  writer  as  fairly  comprehensive : 
(1)  Position  in  mgetalle  kingdom',  (2)  history  and  origin',  (3)  cultivated 
varieties ; (4)  distribution ; (5)  cultivation,  including  suitable  soils  and 
climate,  place  in  rotation,  preparation  of  the  soil,  management  of  the  crop, 
securing  and  marketing  the  produce,  cost  and  return,  and  diseases  and 
insect  attacks  ; (6)  nutrient  and  other  properties. 

Wheat  cultivation. — Wheat  thrives  in  all  sub-tropical,  temperate, 
and  northern  latitudes,  in  which  the  summer  temperature  is  sufficient  to 
ripen  it. 

In  this  country  the  limits  of  wheat  growing  are  found  on  the  east  of 
Scotland  around  the  Moray  Firth.  It  thrives  in  India,  Siberia,  and  most 
parts  of  Asia,  in  Europe,  including  Scandinavia,  in  North  America  univers- 
ally, excepting  in  the  extreme  north,  in  South  America,  in  Argentina,  and 
both  north  and  south  of  the  tropics.  The  principal  supplies  of  wheat 
imported  to  this  country  are  from  Canada,  the  States,  Argentina,  Eussia, 
and  India,  and  the  reader  will  find  full  information  on  this  point  in  the 
Agricultural  Eeturns  of  the  Board  of  Agriculture. 

The  quality  of  the  grain  varies  with  the  climate  which  produces  it  {see 
Gluten).  Wheats  rich  in  starch  are  produced  in  temperate  climates  like 
Great  Britain,  and  the  harder  glutinous  sorts  in  sub-tropical  climates,  or 
in  Canada  where  the  summers  are  hot.  So  far  as  Great  Britain  is  concerned, 
the  seasons  most  suitable  for  maximum  production  are  comparatively  rare, 
and  “ wheat  years  ” only  occur  at  irregular  intervals.  Still  the  crop  is  success- 
fully grown  over  the  whole  area  with  the  exception  of  the  Highlands  of 
Scotland,  the  northern  (lake)  districts  of  England,  the  picturesque  districts 
of  Wales,  and  the  border  counties  on  the  east  of  the  Principality.  The 
range  of  soils  is  very  extensive,  for  although  wheat  is  a typical  clay  land 
crop  it  does  well  on  light  chalky  soils,  alluvium,  and  all  soils  except  those 
of  the  weakest  cliaracter  {see  Eye).  Varieties  suitable  for  light  soils  may 
always  he  obtained.  The  heaviest  crops  are  undoubtedly  produced  on 
stiff  land,  and  in  such  situations  50  or  60  bushels  per  acre  are  ordinary 
yields,  and  compare  with  32  to  40  bushels  on  lighter  soils. 

For  place  in  rotation,  the  reader  is  referred  to  Eotations  of  Crops  and 
Clay  Land  Farming. 

An  account  of  continuous  wheat  growing  is  given  in  the  article  on 
Eothamsted  Experiments.  Mr.  Front  of  Sawbridgeworth  has  followed  a 
system  of  continuous  corn  growing  for  a long  series  of  years,  following  in 
this  respect  his  father’s  practice.  Jethro  Tull  alternated  wheat  and  bare- 
fallow  in  adjoining  strips  according  to  the  systemknown  as  Tullian  cultivation. 
There  is  no  doubt  that  wheat  may  follow  wheat  for  any  number  of  years 
if  the  land  is  kept  up  in  good  condition.  Wheat  may  be  grown  after  bare- 
fallow,  beans,  clover,  potatoes,  turnips,  rape,  cabbage,  mangel-wurzel, 
and  mustard  (fed) ; and  may  be  substituted  for  barley  or  for  oats. 

Preparation  of  the  land.  — It  is  unnecessary  to  repeat  what  has 
already  been  written  under  the  heading  Bare-fallows.  The  cultivation 
there  described  at  length  is  thorough,  in  its  character,  ensuring  the  aeration, 
pulverisation,  and  enriching  of  the  land,  which,  taken  together,  are  the 
essentials  of  success.  The  number  of  ploughings  to  which  bare-fallows  are 
subjected  in  various  counties  are  numerous,  and  in  Essex  amounted  to  as 
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many  as  nine,  when  wheat  was  selling  at  high  prices.  Five  ploughings 
were  thought  necessary  in  other  localities,  but  these  were  both  retrospective 
and  prospective  in  effect,  as  the  bare-fallow  aims  at  cleaning  land  from  an 
accumulation  of  weeds  during  previous  cropping  as  well  as  preparation  for 
future  crops.  The  bare-fallow  cannot  therefore  be  looked  upon  simply  as  a 
preparation  for  wheat.  Much  has  been  written  upon  the  importance  of 
deep  cultivation,  but  wheat  prefers  a firm  seed-bed,  and  no  worse  feature 
can  exist  in  a newly  sown  wheat  field  than  a yielding  surface  into  which 
the  foot  sinks. 

The  late  Mr.  Hudson  of  Castle-Acre,  Norfolk,  informed  the  writer  that 
the  best  crop  of  wheat  he  ever  grew  upon  his  farm  at  Stowe-on-the-Wold, 
Gloucestershire,  was  after  “ breast  ploughing,”  which  is  little  better  than 
hand-hoeing.  Light  land  requires  consolidation,  and  this  is  produced  by 
shallow  ploughing  and  plenty  of  harrowing.  Again,  in  taking  wheat  after 
roots,  a furrow  of  about  4 inches  deep  is  best,  and  no  good  farmer  would 
plough  such  land  deeply  for  this  crop.  Clover  land  and  bean  stubbles  are 
also  ploughed  about  5 inches  deep,  and  by  common  consent  a loose  or  open 
substratum  is  avoided  as  much  as  possible.  In  opposition  to  these  views 
are  the  tirades  against  shallow  cultivation  and  the  praises  of  deep  ploughing, 
which  always  pass  muster  among  those  who  know  little  of  the  subject. 
The  solution  of  this  controversy  is  found  in  shallow  immediate  cultivation 
and  deeper  remote  cultivation.  At  one  period  in  every  rotation  land 
should  be  as  deeply  cultivated  as  possible — that  is,  consistently  with  the 
nature  of  the  soil.  This  is  usually  carried  out  in  preparing  land  for  roots 
or  bare-fallow,  and  it  ought  not  to  be  repeated  in  immediate  anticipation 
of  wheat.  Besides,  all  land  will  not  stand  deep  cultivation. 

The  cultivation  of  wheat  is  in  itself  very  simple  indeed.  Previous 
tillages  and  manurial  dressings  in  connection  with  fallowing  or  root 
cultivation  {see  Turnip  Crop)  may  have  been  deep  and  thorough,  but  the 
immediate  cultivation  may  be  summed  up  as  ploughing  the  land,  sowing 
the  seed,  and  harrowing  it  in.  It  must  be  so,  or  wheat  cultivation  could 
not  be  carried  out  as  extensively  as  it  is  on  the  gigantic  but  primitively 
managed  farms  of  the  far  West.  The  principal  points  which  ought  to  be 
observed  are  as  follows.  The  land  should  be  fertile  or  in  good  condition. 
It  is  no  use  to  attempt  to  grow  wheat  on  poor  land.  Wheat  land  requires 
all  the  farmyard  dung  that  can  be  spared  for  it — at  least  on  soils  of 
ordinary  fertility.  The  seed  should  be  sown  early.  The  best  crops  are 
obtained  from  autumn  sowing,  after  hare-fallowing.  Sowing  may  be  begun 
in  August  and  be  continued  through  September.  After  mangel-wurzel, 
potatoes,  or  root  crops  fed  on  the  land,  sowing  may  be  practised  in  October 
and  November,  or  even  into  December.  Spring  wheat  is  proverbially 
uncertain  in  this  country,  and  is  seldom  now  grown  on  account  of  low  prices. 
In  circumstances  in  which  it  may  be  thought  advisable,  Nursery,  Talavera, 
April,  or  other  spring  wheats  may  be  sown  from  January  to  April,  always 
remembering  that  it  may  be  wiser  to  substitute  oats  or  barley. 

In  its  widest  linlits  wLeat  sowing  may  be  performed  in  nine  months 
out  of  the  twelve,  hut  almost  all  the  wheat  grown  in  this  country  is  sown 
in  October,  November,  and  December.  It  is  also  of  importance  to  use 
sound,  well -developed,  and  new  seed,  and  high  prices  per  bushel  are  given  for 
pedigree  varieties.  The  quantity  of  seed  used  varies  in  practice  from  1|- 
to  3 bushels  per  acre.  The  first-named  quantity  is  sufficient  for  good 
land,  sown  early ; and  as  the  quality  of  the  land  decreases  and  the  season 
advances,  the  amount  of  seed  should  be  increased.  The  “ craze  ” for  extreme 
thin  seeding  appears  to  have  died  a natural  death,  but  we  cannot  ignore 
VOL.  III.  39 
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the  fact  that  the  dibbling  of  wheat  at  measured  intervals,  and  with  very 
small  quantities  of  seed  per  acre,  has  been  followed  with  remarkable  results 
in  recorded  cases. 

The  three  recognised  methods  of  sowing  are  drilling,  broadcasting,  and 
ploughing-in,  all  of  which  give  good  results.  Drilling  is  most  general,  but 
broadcasting,  especially  if  done  upon  a pressed  furrow,  yields  equally  good 
results.  Wheat  is  none  the  worse  for  being  sown  in  a damp  and  “ sour 
bed,  and  is  often  benefited  by  the  treading  of  horses  or  sheep  after  sowing. 
On  heavy  lands  this  may  not  be  the  case,  but  on  light  lands  it  is  often  the 
practice  to  drive  flocks  of  sheep  over  newly  sown  wheat  fields  in  order  to 
consolidate  the  surface. 

To  protect  the  coming  crop  from  smut  and  bunt  it  is  usual  to  dress  the 
seed  with  1 lb.  of  sulphate  of  copper  dissolved  in  2 gallons  of  warm  water 
per  sack  of  4 bushels,  the  day  previous  to  sowing.  When  wheat  follows 
clover,  the  land  is  ploughed  early  and  rolled  down  with  a Croskill  roller,  or 
pressed  with  a two-  or  three-wheel  land  presser.  In  the  first  case  it  is  allowed 
to  lie  for  a month,  and  it  is  then  thoroughly  harrowed,  drilled,  and  harrowed. 
In  the  second  case  it  is  also  left  alone  for  a month,  broadcasted,  and  thoroughly 
harrowed  seven  to  nine  times  in  order  to  break  the  furrow  and  ‘‘  firm  ” the 
land.  The  after-cultivation  of  wheat  consists  in  spring  harrowing  and 
rolling,  both  of  which  are  important.  They  are  done  at  the  same  time,  as 
soon  as  the  land  is  dry  in  March  or  April.  Bird-scaring  is  also  necessary 
until  the  young  plants  are  well  above  the  surface.  As  to  top-dressing,  it  is 
advisable  if  the  land  is  poor,  if  the  plant  is  weak,  or  if  the  previous  crop 
was  removed  off  the  land.  Ho  artificial  manure  is  more  suitable  than 
nitrate  of  soda,  but  it  is  well  to  mix  it  with  other  and  cheaper  fertilisers, 
not  only  to  secure  uniform  distribution,  but  also  to  increase  the  effects. 

Ho  materials  are  more  suitable  for  this  purpose  than  superphosphate  of 
lime  and  common  salt.  A mixture  of  1 cwt.  of  nitrate  of  soda,  2 cwt.  of 
superphosphate  (30  per  cent,  soluble),  and  1 cwt.  per  acre  of  common  salt 
are  convenient  quantities  for  distributing,  but  2 cwt.  of  salt  would  on  the 
whole  be  better.  This  dressing  may  be  applied  by  hand,  or  by  means  of  a 
manure  distributor  in  April.  These  are  all  the  operations  ordinarily 
performed  between  sowing  and  harvesting,  although  feeding  off  in  early 
spring,  and  “ flagging,”  that  is  removing  the  broad  leaves  in  summer,  are 
known  in  connection  with  over-luxuriant  crops. 

The  ripening  of  the  wheat  crop  takes  place  in  late  July  and  August, 
according  to  the  season  and  the  district.  It  has  been  too  much  the  practice  of 
late  years  to  cut  while  the  straw  is  green,  and  we  often  hear  practical  men 
state  that  wheat  “cannot  be  cut  too  early.”  This  is  not  true,  and 
unfortunately  it  is  the  frequent  cause  of  pinched  grain  and  deficient  yield. 
The  argument  that  the  straw  makes  better  fodder  if  cut  early  really  only 
proves  that  severance  has  been  effected  before  the  straw  has  poured  all  its 
nourishing  constituents  into  the  grain.  The  last  act  of  vegetation  is 
etiolation  or  blanching,  during  which  the  soluble  juices  of  the  straw  flow 
towards  the  seed. 

It  is  true  that  early  cut  wheats  are  richer  in  gluten,  but  that  is  a mere 
percentage  result,  and  only  means  less  starch.  As  to  wheat  feeding  from 
the  straw  after  it  is  cut,  it  cannot  feed  from  the  heaviest  and  thickest  part 
of  the  straw,  namely,  the  stubble  after  severance. 

The  right  stage  at  which  to  cut  wheat  is  when  the  grain  is  firm  but 
pasty,  and  when  the  straw  retains  a vestige  of  green  below  the  neck. 
Wheat  ought  not  to  be  put  into  rick  until  the  grain  is  hard  and  the  straw 
is  dry  at  the  knots  or  knees. 
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Quality  of  wheat  grain. — The  quality  of  wheat  grain  varies  according  to 
species  or  variety,  the  climate,  the  season,  the  land,  and  the  manurial 
dressings  employed.  In  some  cases  quality  is  easily  judged  by  external 
character,  as  in  the  case  of  the  large  coiie  wheats  {T.  turgidum),  which 
although  yielding  heavy  crops,  are  soft  and  coarse  in  quality.  On  the 
other  hand,  the  finest  wheats  are  small  in  the  berry,  as  is  seen  in  such 
favourite  native  wheats  as  Chiddam,  Hunters,  Creeping  Eed,  Nursery,  etc., 
but  in  a still  more  marked  degree  in  the  fine  American  and  Canadian 
wheats. 

The  general  composition  of  European  wheat  is  as  follows : — 


Water  . 

Albuminoids 

Fibre 

Soluble  carbohydrates 
Fat  . 

Ash  . 


Wolff. 

Warington. 

14-4 

13-4 

13-0 

12-0 

3-0 

1-9 

66-7 

69-0 

1*2 

1-9 

T7 

1-8 

100-0 

100-0 

The  composition  of  Indian  wheats  differs  in  containing  a lower  percentage 
of  water,  and  this  alone  raises  the  proportion  of  the  other  solid  constituents 
in  a slight  degree.  The  proportion  of  albuminoids  varies  within  rather  wide 
limits  in  wheats  from  all  countries,  and  is  affected  by  manurial  dressings  as 
well  as  by  climate  and  variety.  In  English  wheats  it  often  falls  to  8 and  9 
per  cent.,  but,  as  already  pointed  out,  the  percentage  of  gluten  is  controlled 
by  that  of  the  starch,  and  probably  in  many  cases  by  the  amount  of 
moisture. 

The  most  valuable  wheats  are  dry,  only  containing  about  11  to  12  per 
cent,  of  water,  and  the  weight  per  bushel  rises  in  proportion  as  moisture  is 
absent.  English-grown  wheats  contain  in  bad  seasons  19  per  cent,  and  in 
good  seasons  15  to  16  per  cent,  of  moisture.  Much  has  been  written  upon 
the  importance  of  a high  nitrogen  content  in  wheat,  and  efforts  are  now  in 
progress  to  raise  varieties  in  this  country  which  will  rival  the  glutinous 
wheats  of  Minnesota  and  Manitoba.  Such  wheats  are  called  “ strong,”  and 
are  favourites  with  the  bakers,  as  they  yield  a light  bread.  The  expression  is 
not  reassuring,  because  although  bread  should  be  light,  the  loaf  should  not 
be  below  weight.  The  introduction  of  wheats  rich  in  gluten  is  at  present 
considered  desirable,  but  it  is  to  be  remembered  that  the  proportion  of  starch 
to  gluten  is  to  a great  degree  a matter  of  climate.  A perfectly  developed  wheat 
grain  is  rich  in  starch,  and  pinched  or  badly  filled  grains  are  richer  in  pro- 
portion in  albuminoids.  As  Sir  John  Lawes  sagaciously  remarked,  “The 
more  perfectly  the  grain  has  developed,  the  richer  in  starch  and  the  poorer 
in  nitrogen  it  would  become,  and  millers  who  prefer  a perfectly  developed 
grain  probably  pay  the  highest  prices  for  that  which  contains  the  most 
starch.”  The  proportion  of  gluten  in  English  wheats  is  not  therefore  a safe 
guide  as  to  quality.  It  does  not,  however,  follow  that  the  same  remark  is 
true  of  foreign  wheats  grown  under  different  climatic  conditions.  These 
wheats  command  a higher  price  than  English  wheats.  They  are  in  the  first 
place  much  drier,  and  in  the  next  place  they  please  the  bakers.  It  is  im- 
probable that  the  English  climate  will  ever  produce  wheat  with  as  high  a 
nitrogen  content  as  is  found  in  many  foreign  wheats,  as  it  is  adapted  for 
the  production  of  wheat  which  is  rich  in  starch. 

It  is  more  than  probable  that  any  attempt  to  grow  wheat  having  a 
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high  nitrogen  content  would  result  in  a lower  yield  per  acre.  What  is 
required  is  a due  proportion  between  quality  and  quantity,  and  quantity  is 
associated  with  well-developed  plump  grains  rich  in  starch.  The  miller  gives 
the  highest  price  for  small,  well-filled,  heavy  (dry),  thin-skinned  wheat  irre- 
spective of  its  precise  composition.  The  albuminoid  ratio  in  English  wheat  is 
1 : 5*6,  and  this  has  been  declared  on  the  best  authority  to  be  the  most  suitable 
proportion  in  a staple  food.  The  estimation  in  which  the  albuminoid  element 
in  wheat  is  at  present  held  ought  to  favour  the  use  of  “ entire  wheat-meal,” 
as  it  is  only  by  grinding  the  entire  grain  that  the  gluten  is  all  preserved  in 
the  flour. 

This  is  clearly  shown  by  comparing  the  composition  of  whole  wheat  with 
mill  products.  According  to  Professor  Church,  the  rough  divisions  which 
result  from  milling  indicate  the  following  proportions  of  nitrogen,  which  is 
an  index  as  to  the  proportion  of  albuminoids  or  gluten : — 

Nitrogen  per  cent. 


Whole  wheat 1-692 

White  flour 1*621 

Flour  seconds  . . . . . 1-967 

Bran 2*143 

Fine  sharps 2*608 


Judged  by  a nitrogen  standard,  the  bran  appears  more  valuable  than 
fine  flour,  and  seconds  ” are  richer  than  the  best  quality  ! 

In  the  process  of  modern  milling  the  bran  and  outer  portions  of  the 
wheat  are  removed  and  find  their  way  into  mill  offals,  leaving  amylaceous 
flour  which  bakes  into  fine  white  bread.  Milling  is  now  such  an  extremely 
complicated  process  that  it  is  impossible  in  the  space  allotted  to  the  subject 
to  enter  upon  it.  The  blending  of  wheat  in  order  to  produce  certain  results 
is  one  of  the  mysteries  of  milling,  but  we  at  least  know  that  English  wheats, 
whatever  their  shortcomings,  are  indispensable  in  order  to  mix  with  the 
harder  and  drier  imported  wheats.  On  the  other  hand,  English  wheats 
are  too  moist  for  the  roller  mills  of  the  present  day,  and  injure  the 
machinery  when  ground  alone. 

Cost  and  return  from  wheat  groiving. — The  question  of  actual  cost  is  so 
complicated  that  it  cannot  be  stated  with  any  approach  to  accuracy.  There 
is,  for  example,  the  value  of  the  straw,  which,  if  assumed  to  be  sold,  must  be 
replaced  at  a cost  which  can  only  be  guessed  at.  There  is  also  the  expense 
on  the  previous  crop  or  fallow  which  may  be  partially  or  wholly  charged 
upon  the  wheat  according  to  discretion.  Next  there  are  possible  benefits 
to  future  crops  after  the  wheat  which  ought  to  bear  a share  of  the  expenses. 
In  the  complicated  tangle  of  English  agriculture  it  is  impossible  to  analyse 
these  factors.  Equally  difficult  is  it  to  ascertain  the  cost  of  tillages,  for 
they  vary  at  every  season ; and  it  is  impossible  to  value  the  worth  of  a 
horse  at  any  exact  figure.  All  is,  in  fact,  assumption  from  beginning  to  end, 
and  no  system  of  books  can  solve  the  problem. 

It  is  much  easier  to  calculate  the  cost  of  raising  wheat  where  nothing 
but  corn  is  grown,  but  where  live  stock,  root  cultivation,  and  dressings  of 
farmyard  manure  are  to  be  considered,  the  conflicting  factors  are  too 
numerous  and  speculative  to  be  reduced  to  figures. 

It  is  commonly  asserted  that  wheat  cannot  be  grown  for  less  than 
5s.  per  bushel,  and  yet  it  continues  to  be  produced  for  much  less,  decade 
after  decade.  Why  is  this  ? In  the  first  place,  wheat  is  difficult  to  replace 
except  with  other  cereals,  and  no  one  has  been  able  to  show  that  it  is  less 
profitable  than  they  are.  Wheat  is  also  a direct  outcome,  realisable  in  cash ; 
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whereas  the  profits  from  live  stock  are  often  postponed.  Wheat  straw  is 
thought  necessary  in  the  economy  of  a large  farm,  and  may  often  be  sold 
for  remunerative  prices.  Wheat  and  other  corn  crops  render  arable  land 
sweet  for  sheep,  for  constant  folding  stains  land  and  renders  it  unwhole- 
some. Then,  again,  there  is  always  a chance  of  prices  going  up,  so  that  from 
some  or  all  of  these  causes  wheat  is  still  grown  on  all  arable  land  where  the 
conditions  are  favourable. 

As  to  the  minimum  price  at  which  wheat  could  be  produced  in  this 
country,  the  answer  must  depend  upon  circumstances.  We  have  too  long 
seen  prices  veering  around  30s.  per  quarter  to  feel  sure  that  it  cannot  be 
produced  at  that  price  as  an  adjunct  to  a system  of  farming. 

The  British  average  yield  of  wheat  is  30  bushels  per  acre,  and  the 
fiuctuations  in  yield  in  ordinary  cases  vary,  according  to  soils  and  season, 
from  20  to  60  bushels.  In  extraordinary  cases  96  bushels  have  been 
recorded  (12  quarters). 


Wheat  Bulb  Fly  and  lYIidge.—^ee  Corn  and  Grass  Pests. 


Whin. — See  Gorse. 


Whistling  in  Horses.— /See  Koaring. 


White  Scour. — /See  Diarrhoea. 


Wild  White  Cattle.— /See  Cattle,  Historyiof. 


Willow. — Salix,  a vast  and  most  variable  genus  spread  all  over  the 
world,  but  most  numerous  in  the  northern  hemisphere.  Belonging  to  the 
catkin  order,  it  forms  with  the  poplars  the  sub-order  Salicacese. 

“ Leaves  variable,  but  not  triangular  or  rhomboidal.  Stipules  often  very 
conspicuous,  but  sometimes  small  or  deBcient  on  some  branches  of  the 
same  plant.  Flowers  dioecious,  in  cylindrical,  usually  silky  hairy,  catkins, 
with  small,  entire  scales.  Stamens  in  male  flowers  two,  rarely  three,  five  or 
even  more,  or  united  into  one,  with  slender  filaments  and  small  anthers, 
and  a gland-like  scale  either  between  the  stamens  and  the  axis,  or  more 
rarely  between  the  stamens  and  the  catkin  scale,  or  two  scales,  one  on  each 
side.  No  perianth.  Female  flowers  solitary  within  each  scale,  with  a 
gland-like  inner  scale  between  the  ovary  and  the  axis.  Ovary  conical, 
sessile  or  stalked,  one-celled,  with  several  ovules  inserted  on  two  short 
parietal  placentas.  Style  forked,  each  lobe  entire  or  shortly  two-lobed. 
Fruit  a conical  capsule,  opening  in  two  valves.  Seeds  several,  minute, 
tufted  with  long,  silky,  white  hairs  ” (Bentham). 

Perhaps  no  kind  of  tree  testifies  so  clearly  to  the  neglect  of  forestry  in 
the  United  Kingdom  as  the  willow.  Pliny,  who  reckoned  eight  species  of 
willow,  passed  high  encomium  upon  its  utility,  quoting  Cato  as  having 
assigned  to  the  salicetum  or  willow  plantation  the  third  place  in  importance 
to  the  landowner,  giving  it  precedence  over  olive-yards,  cornfields,  and 
meadowland.  John  Evelyn  h^ld  similar  views  about  the  value  of  willow. 
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whether  grown  for  timber  or  as  osiers,  declaring  that  no  other  tree  yielded  a 
surer  profit  at  so  little  outlay  and  with  so  little  risk  from  storms.  It  casts, 
indeed,  serious  reflection  upon  the  thriftiness  of  British  landowners  that 
they  should  have  so  generally  neglected  a tree  which  is  so  little  exacting 
in  quality  of  soil,  is  so  easily  propagated,  and  is,  withal,  of  such  rapid 

growth  as  to  justify  the  old  proverb  that  “a  willow  will  buy  the  horse 

before  an  oak  will  buy  the  saddle.” 

Of  all  the  genera  of  trees,  none  is  so  confusing  as  the  willows,  owing 

to  the  leaf  variation  in  many  of  the  species  and  to  mistakes  arising  in 

matching  male  and  female  trees  of  the  same  species.  Kecognition  was  given 
in  the  British  Flora  to  thirty-eight  species  indigenous  to  the  United  Kingdom 
and  thirty-one  in  Babington’s  Manual ; but  these  were  reduced  to  fifteen  in 
Bentham’s  Handbook.  Some  of  these  species  having  been  referred  to  under 
Osiers  (q.v.),  notice  will  only  be  made  here  of  the  most  valuable  of  the 
arborescent  species. 

The  White  ok  Huntingdon  Willow  {Salix  alba,  Linn.). — “A  tree  of 
considerable  height  [70  or  80  feet],  the  foliage  of  an  ashy  grey  or  whitish 
colour ; the  young  twigs  green,  purplish,  or  bright  yellow.  Leaves,  mostly 
narrow-lanceolate,  pointed  and  toothed,  and,  when  young,  silky-white  on 
both  sides,  or  at  least  underneath ; often  glabrous  when  old,  but  never  of  a 
bright  green.  Catkins  cylindrical  and  loose,  on  short,  lateral  shoots  or 
leafy  peduncles.  Stamens  always  two,  usually  with  two  glandular  scales. 
Capsule  glabrous,  sessile  or  nearly  so,  shortly  tapering  at  the  top” 
(Bentham). 

The  above  identification  must  be  read  in  the  understanding  that  there 
are  several  varieties  of  the  white  willow,  as  well  as  hybrid  forms  arising 
from  crosses  with  the  crack  willow  {S.  fragilis)  and  other  species.  These 
varieties  resemble  the  type  in  having  sessile  ovaries  and  narrow  Assures  in 
the  bark,  but  differ  from  it  more  or  less  in  habit  of  growth  and  in  foliage, 
and  there  is  a further  difference  between  individuals  of  the  same  variety 
but  opposite  sexes.  Such  features  might  be  considered  of  importance  only 
to  botanists  and  arboriculturists ; but,  as  it  happens  that  they  are  not 
merely  external  differences,  but  indicate  various  degrees  of  quality  in  the 
timber,  it  is  important  that  the  forester  should  be  well  acquainted  with 
them.  But  where  is  he  to  turn  for  guidance  ? If  he  prepares  to 
acquire  knowledge  by  examining  and  comparing  the  trees,  he  is  confronted 
by  the  despairing  confession  of  Sir  J.  E.  Smith,  founder  of  the  Linnsean 
Society,  that  he  had  closely  studied  the  willow  and  its  varieties  for  thirty 
years,  and  remained  at  the  end  in  a state  of  diffidence  and  mistrust.  On 
the  other  hand,  if  he  determines  to  read  up  the  subject  as  explained  by  the 
latest  and  highest  authorities,  he  will  find  that  Mr.  A.  C.  Eorbes  thinks  so 
poorly  of  all  willows  that  he  never  so  much  as  mentions  one  of  them  in  his 
English  Estate  Forestry  (1904);  that  Dr.  Kisbet  says  that  the  crack 
willow  {S.  fragilis)  is  preferable  to  any  other,  its  wood  being  tougher  and 
more  durable,  and  fetching  a high  price  for  cricket  bats  {The  Forester, 
1905,  i.  147).  During  the  present  year,  1907,  two  treatises  upon  the 
varieties  of  the  white  willow  have  been  published — one  in  the  October 
number  of  the  Quarterly  Journal  of  Forestry  by  Mr.  E.  E.  Pratt,  who 
pronounces  in  favour  of  the  variety  known  as  S.  alba  viridis  as  ‘‘  the 
strongest  type  of  our  timber  willows,”  predominating  in  East  Anglia,  and  in 
most  request  for  cricket  bats ; the  other  in  the  Kew  Bidletin  No.  8,  by  Mr. 
W.  J.  Bean,  assistant-curator  of  Kew  Gardens,  who,  in  a paper  on  “ The 
Cricket-bat  Willow,”  expresses  the  opinion  that  the  timber  of  viridis  is 
inferior  to  that  of  another  variety  S.  alba  coerulea. 
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If  the  forester,  bewildered  by  this  conflict  of  expert  opinion,  has 
recourse  to  the  technical  experience  of  the  cricket-bat  maker,  he  finds  that 
individual  unable  to  point  to  any  external  features  denoting  internal 
superiority,  except  those  of  “ close  bark  ” {i.e.  with  narrow  fissures)  and 
straightness  of  growth — features  which  all  varieties  of  S.  alba  possess  in 
greater  or  less  degree;  but  he  is  able  to  recognise  with  certainty  the 
tree  best  suited  to  his  purpose. 

The  botanical  differences  between  the  varieties  are  so  slight,  and  merge 
so  constantly  into  intermediate  forms,  that  they  cannot  be  relied  on  for 
guidance.  Between  S.  alba  and  S.  alba  coerulea  especially,  there  is  no 
dividing  line.  S.  alba  viridis  is  considered  to  be  a hybrid  with  the  crack 
willow  {S.  fmgilis).  “ Salix  viridis,”  says  Mr.  Bean,  “ is  a very  variable  tree, 
showing  numerous  intermediate  gradations  between  the  two  parents,  some- 
times approaching  S.  alba  and  S.  alba  coerulea  so  closely  in  leaf  as  to  be 
indistinguishable  from  them,  and  sometimes  showing  very  distinctly  the 
influence  of  S.  fragilis.  Its  advent  into  the  cricket-bat  question  has 
created  a good  deal  of  confusion.  A specimen  approaching  S.  alba  cmrulea 
may  be  described  as  good  by  the  bat-making  expert,  whereas  another 
approaching  S.  fmgilis  will  be  accounted  inferior.  Yet  to  the  botanist  both 
are  S.  viridis;  but  from  the  bat-maker’s  point  of  view  the  timber  of  S. 
viridis  is  not  so  good  as  that  of  S.  alba  ccerulea  because  the  wood  is  coarser 
and  heavier.  A bat  made  of  good  S.  viridis  timber  would  weigh  about  2 lb. 
7 oz.  as  compared  with  2 lb.  4 oz.  of  S.  alba  mridea.  ...  For  trees  of  equal 
size,  buyers  would  give  £10  for  the  8.  alba  coeridea,  but  only  £6  for  8. 
viridis” 

Mr.  Bean  had  the  assistance  of  the  Eev.  E.  T.  Linton,  the  highest 
authority  on  British  willows,  in  identifying  the  cricket-bat  willow  as  8. 
alba  ccerulea. 

There  is  only  one  way  by  which  the  planter  desiring  to  obtain  the  best 
quality  of  bat-willow  can  ensure  success,  namely,  to  do  as  Mr.  Bean  did,  to 
get  a skilled  bat-maker  to  point  out  those  trees  growing  which  he  would 
choose  for  his  purpose,  and  to  propagate  stock  from  them.  In  company 
with  Mr.  John  Shaw  of  Nottingham,  an  expert  in  hat-timber  and  one  of 
the  largest  buyers  in  the  country,  Mr.  Bean  paid  a visit  to  the  Copped 
Hall  estate,  near  Epping,  noted  for  its  bat- willows.  The  tree  pointed  out 
by  Mr.  Shaw  as  the  very  best  for  his  purpose  was  of  distinctly  pyramidal 
habit,  a female  or  seed-bearing  specimen  of  the  bluish-leaved  variety  of  the 
white  willow,  botanically  described  as  8.  alba,  var.  coerulea.  Now  there 
are  two  large  trees  of  this  variety  growing  by  the  lake-side  at  Kew,  but 
these  do  not  display  the  pyramidal  habit  to  which  bat-makers  attach  so 
much  importance.  Mr.  Bean  suggests  that  this  habit  is  the  result  of 
superior  vigour  of  growth.  Mr.  Shaw  states  that  the  best  bat-willows  are 
to  be  found  at  the  present  time  only  in  Essex,  Suffolk,  and  Herts.  There 
used  to  be  a few  in  Kent  and  Surrey,  but  these  have  been  used  up.  It  is 
quite  possible,  therefore,  that  the  best  bat  wood  can  only  be  grown  upon 
soil  specially  favourable  to  the  development  of  8.  alba  c(xrulea. 

It  must  not  be  supposed,  however,  either  that  bat-making  is  the  only 
purpose  for  which  willow-wood  is  valuable,  or  that,  if  the  best  bat-willows 
were  more  extensively  planted,  the  high  prices  presently  ruling  would 
be  maintained.  In  the  existing  state  of  demand  and  supply,  bat-willow  is 
to  the  grower  by  far  the  most  remunerative  timber  produced  in  Britain. 
In  February  1906,  at  a sale  of  willows  on  Sir  Walter  Gilbey’s  estate  in 
Essex,  the  price  averaged  about  7s.  per  cubic  foot.  On  another  large  estate 
in  Essex  the  proprietor  declined  an  offer  of  £1500  for  one  hundred  of  his 
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best  willows,  and  Mr.  John  Shaw  offered  £40  for  a single  tree.  “When 
it  is  remembered,”  says  Mr.  Bean,  “ that  trees  have  been  known,  in 
favourable  situations,  to  reach  a saleable  size  in  twelve  years,  having  in 
that  time  attained  a girth  of  about  50  inches,  these  prices  show  that 
there  is  no  timber  so  profitable  at  the  present  time  as  the  cricket-bat 
willow.” 

Cricket  bats  apart,  there  are  many  purposes  for  which  willow  wood 
would  be  in  regular  request  were  the  supply  more  regular,  and  for  such 
purposes  all  varieties  of  S.  alba  are  equally  serviceable,  provided  that 
sets  for  planting  are  taken  only  from  trees  of  upright  habit.  It  is  of  the 
utmost  importance  that  planters  should  make  their  own  selection  from  trees 
of  that  nature,  not  relying  upon  nurserymen  for  their  supply,  who,  though 
with  the  best  intentions,  are  not  likely  to  be  trustworthy  guides  in  this 
complicated  matter.  Dr.  Nisbet  pronounces  the  wood  of  the  white  willow 
to  be  tougher  and  more  durable  than  poplar ; less  liable  to  split  than  pine 
or  fir,  and  more  lasting  for  palings  or  other  outdoor  uses.  It  is  excellent 
material  for  lining  carts  and  waggons,  for  charcoal  and  for  pulping  {The 
Forester,  i.  146). 

Willows  of  all  kinds  are  propagated  from  cuttings  of  the  young 
wood.  If  set  in  spring,  a single  summer’s  growth  brings  them  to  the 
size  for  planting  out.  The  trees  attain  their  finest  dimensions  on  moist 
alluvium,  or  by  river  or  lake  sides  where  their  roots  can  reach  the  water. 
They  will  live,  but  will  not  prosper,  on  dry  soils,  and  should  never  be 
planted  in  situations  of  that  nature.  Being  of  very  rapid  growth  and  the 
young  wood  being  very  soft,  they  are  sure  to  get  blown  out  of  shape  if 
exposed  singly  to  the  wind.  On  the  other  hand,  when  grown  in  close  high 
wood  they  require  more  open  treatment  than  conifers  and  most  broad- 
leaved trees,  being  strong  light-demanders.  If  drawn  up  too  close,  the 
stems  do  not  increase  in  bulk  in  proportion  to  their  height,  and  the  rapid 
formation  of  serviceable  timber  is  one  of  the  chief  merits  of  the  willow. 

The  golden  osier,  with  bright  yellow  bark  on  the  young  growth,  has 
been  distinguished  as  a species — S.  vitdlina — but  is  classed  by  Bentham 
as  a variety  of  S.  alba. 

The  Crack  ok  Bedford  Willow  {Salix  fragilis,  Linn). — “Very  near 
the  white  willow,  but  usually  a more  bushy,  though  equally  large  tree. 
Foliage,  green  and  glabrous,  or  very  slightly  silky  when  young.  Catkins, 
rather  longer  and  looser,  the  flowers  larger,  the  capsules  more  distinctly 
pedicellate  and  more  tapering  at  the  top  ” (Bentham).  The  most  obvious 
difference  between  the  crack  willow  and  the  white  willow  is  in  the  bark  of 
the  stem,  which  is  much  rougher  in  the  crack  willow,  with  wider  and 
deeper  fissures.  The  hopeless  confusion  prevailing  among  foresters  and 
botanists  about  the  species  and  varieties  of  willows  is  as  perplexing  in 
regard  to  the  crack  willow  as  it  is  to  the  others.  Dr.  Nisbet,  an  experienced 
and  diligent  observer,  pronounces  the  crack  willow  to  be  a superior  tree 
to  the  white  willow,  holding  that  its  wood  is  tougher  and  more  durable. 
That  may  be  so,  although  Mr.  Pratt  is  of  opinion  that  it  is  less  suitable  for 
all  work  than  S.  alba ; and  doubt  is  cast  upon  the  statement  by  what 
follows,  namely,  that  crack  willow  fetches  a higher  price  for  cricket  bats 
than  white  willow  {The  Forester,  i.  147).  Mr.  Bean’s  researches,  cited 
above,  have  proved  conclusively  that  no  bat-maker  will  look  at  an  “ open- 
bark”  willow,  and  all  crack  willows  have  the  coarse  open  bark.  Crack 
willow,  the  species  common  on  the  banks  of  the  Thames,  has  good  wood  of 
a reddish  colour,  applicable  to  many  purposes,  but  in  bat-making  only 
admissible  in  the  manufacture  of  cheap  articles  for  children. 
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The  Bedford  willow  was  formerly  distinguished  as  a separate  species 
under  the  name  of  S.  Busselliana,  but  it  is  now  agreed  among  leading 
botanists  that  it  is  not  more  than  a variety  of  the  crack  willow. 

Of  about  seventy  species  of  willow  recognised  in  North  America,  Sargent 
enumerates  twenty-one  arborescent  species,  but  none  has  any  advantage — 
economic  or  ornamental — over  the  white  and  the  crack  willows. 

The  Weeping  Willow  {Salix  halylonica)  from  the  Levant  is  often 
planted  by  the  waterside  in  pleasure-grounds,  where  it  has  a charming 
effect.  Many  of  the  variously  coloured  osiers,  also,  are  highly  decorative  in 
winter.  A fine  group  of  them  extends  along  the  left  bank  of  the  river  at 
Alnwick,  just  above  the  Lion  Bridge,  lighting  up  brilliantly  in  the  slanting 
sun  rays.  To  produce  the  most  vivid  colouring  the  plants  require  to  be 
cut  to  the  ground  annually  in  spring. 


Wiltshire  Cheeses.— The  cheeses  made  in  Wilts  are  of  three 
kinds — (1)  A small  truckle-shaped  cheese,  which  is  essentially  the  North 
Wilts  cheese  par  excellence.  (2)  A flat  cheese,  four  of  which  weigh  one 
hundredweight,  hence  called  “fours”;  these  are  very  similar  to  the 
Gloucester  cheese,  known  as  double  Gloucesters.  (3)  A thin  white  cheese 
about  2 inches  in  thickness  somewhat  like  Caerphilly;  it  fetches  a low 
price,  is  sold  principally  in  Wales,  and  is  a soft  and  unripe  cheese.  The 
first  two  varieties  are,  as  a rule,  coloured,  the  last  is  not  coloured.  All  are 
made  of  partly  skimmed  milk,  the  evening  s milk  being  skimmed  and  the 
morning’s  milk  added  thereto.  In  the  autumn,  when  the  milk  is  richer 
than  usual,  it  is  sometimes  the  custom  to  also  skim  part  of  the  morning’s 
milk,  and  use  it  for  the  next  day’s  cheese. 

The  mixed  milk  is  brought  to  90°  F.,  a sufficient  quantity  of  sour 
whey  and  of  colouring  matter  added,  and  then  sufficient  rennet  to  cause 
the  curd  to  set  fit  for  breaking  in  one  hour.  The  amount  of  rennet  added 
is  about  1 part  to  8400  parts  of  milk.  The  breaker  used  is  fixed  in  the 
tub  just  after  adding  the  rennet.  It  consists  of  an  oblong  metal  frame,  the 
same  size  as  the  diameter  of  the  tub,  and  made  to  revolve  on  a pivot  in 
the  centre  of  the  tub.  It  works  in  a cross  bar  of  iron  that  goes  over  the 
top,  and  is  bolted  to  the  sides  of  the  tub  when  in  use.  Above  this  cross 
bar  are  two  handles  by  which  the  frame  can  be  revolved.  The  frame  is 
fitted  with  knives  somewhat  similar  to  those  in  an  ordinary  shovel-breaker, 
or  in  the  American  curd  knives,  one  half  of  the  frame  being  fitted  with 
horizontal  knives,  the  other  half  with  vertical  knives.  The  curd  is  broken 
by  carefully  turning  this  breaker  round,  or  backwards  and  forwards. 
When  the  curd  is  sufficiently  broken,  it  is  allowed  to  settle,  and  boiling 
water  poured  carefully  on  the  top  of  the  whey.  The  curd  is  then  stirred 
up  again,  and  the  scald  finally  obtained  at  92°  F.  The  curd  is  kept 
moving  in  the  scald  for  about  twenty  minutes.  When  the  curd  is  firm 
enough,  the  breaker  is  removed,  the  curd  allowed  to  settle,  and  the  whey 
drawn,  the  tub  being  slightly  tilted  to  facilitate  the  removal  of  the  whey. 
As  the  whey  drains  from  the  curd,  leaving  this  on  the  bottom  of  the  tub, 
the  layer  of  curd  is  cut  round  the  outside,  and  piled  in  the  centre  of  the 
tub,  or  the  curd  from  one  half  the  tub  is  turned  back  on  to  the  remaining 
curd.  It  is  left  here  only  a short  time,  and  is  then  cut  into  large  cubes 
with  a semicircular  cutter,  and  packed  together  by  the  side  of  the  tub 
slightly  on  one  side  of  the  centre  line  from  tap.  After  a time  it  is 
again  cut  into  large  pieces  and  turned  over  to  the  opposite  side  of  the 
tub.  This  is  repeated  until  the  curd  has  obtained  nearly  sufficient  acidity 
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and  dryness.  It  is  then  cut  into  much  smaller  pieces  with  a knife,  spread 
over  the  bottom  of  the  tub  to  cool,  and  windows  and  doors  thrown  open. 

When  sufficiently  cool,  it  is  salted  and  slashed  with  a knife  to  cut  it 
into  still  smaller  pieces,  and  spread  over  the  tub  at  the  same  time.  Here 
it  is  left  for  about  ten  minutes,  during  which  time  the  salt  draws  out  some 
more  moisture,  after  which  the  curd  is  ground  and  vatted.  The  method  of 
manufacture  is  rapid,  the  curd  being  vatted  between  12  and  1 p.m. 

The  following  table  shows  the  development  of  acidity  during  the 
manufacture  of  North  Wilts  cheese.  Speaking  generally,  one  may  say  of 
this  as  of  most  hard  cheeses,  the  lower  the  acidity  produced  the  poorer  the 
quality  of  the  cheese ; the  higher  the  acidity  the  better  the  cheese.  We 
may  take  as  a standard  for  North  Wilts  cheese  an  acidity  in  the  curd 
represented  by  075  to  0’90  per  cent,  of  lactic  acid  in  the  liquid  from  press: 


Determination  of  Acidity  during  the  Manufacture  of 
North  Wilts  Cheese. 


Percentage  of  Lactic  Acid. 

July  21. 

Aug.  9. 

Sept.  1. 

Sept.  15. 

Sept.  29. 

In  mixed  milk,  etc.  .... 

0-24 

0-26 

0 23 

0-28 

0-26 

,,  whey  when  curd  first  cut  . 

0-17 

0-18 

0*16 

0-20 

0-18 

,,  ,,  ,,  drawn  .... 

,,  drainings  from  piled  curd  . 

,,  draining  after  first  cutting  and  turn- 

0-18 

0-20 

0-14 

0-22 

0'20 

0-21 

0-27 

0*14 

0-32 

0-22 

ing  over  of  curd 

0-26 

0-31 

0-15 

0-37 

0-28 

,,  ,,  ,,  second  turning  . 

0-32 

0-37 

0-15 

0*41 

0-31 

, , , , , , third  , , 

0-36 

0-45 

0-18 

0-55 

0-39 

, , , , , , fourth  , , 

0*47 

0-22 

,,  ,,  ,,  fifth 

0-27 

,,  ,,  ,,  curd  cut  for  salting 

o’-57 

0-62 

0-31 

o’-67 

o'47 

, , liquid  from  salted  curd 

0-56 

0-60 

? 

0-65 

0-46 

, , , , , , press  .... 

Quality  of  the  cheese  when  sold 

0-72 

0-76 

0*40 

0'89 

0 58 

Good 

Very  good 

Poor 

Excellent 

Fair 

Windg^a.lls. — Windgalls  are  soft,  puffy,  elastic  swellings  situated  at 
the  upper  and  back  part  of  the  fetlock  joints  of  the  horse,  and  are  over- 
distensions of  the  little  oil  sacs  (bursa  mucosa)  with  a viscid  fluid  resembling 
joint  oil,  and  which  is  present  for  the  lubrication  of  the  tendons  and  liga- 
ments passing  over  the  parts.  The  over-secretion  is  caused  by  some 
irritation  of  the  lining  membrane  of  the  sac.  Windgalls  vary  in  size,  and 
may  be  present  on  one  or  more  of  the  legs  of  the  horse ; when  small,  soft, 
and  yielding  they  are  looked  upon  as  harmless,  as  they  seldom  cause  lame- 
ness, yet  at  the  same  time  they  are  unsightly,  and  in  examinations  for 
soundness  ought  always  to  be  named  on  the  certificate,  as  they  are  certainly 
a blemish ; when,  however,  the  swellings  are  large  with  a tendency  to  become 
hard,  and  on  pressure  being  applied  the  animal  evinces  pain,  they  may 
occasion  trouble  and  induce  lameness.  It  was  thought  by  the  farriers  of 
old  that  the  little  puffy  swellings  contained  air,  hence  the  name.  Some- 
what similar  enlargements  are  at  times  seen  about  the  knees  and  hock- 
joints,  as  bog  spavin,  etc. 

Causes. — Some  horses,  particularly  of  the  riding  and  driving  class,  seem  to 
have  a predisposition  to  windgalls,  certain  conformations  of  the  limbs,  such 
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as  short  upright  pasterns,  tending  to  their  forming,  but  the  greatest  causes 
are  overworking  a young  horse,  and  the  riding  or  driving  too  fast  on  hard 
roads  or  heavy  grounds ; galloping  and  jumping  also  favour  their  develop- 
ment. Windgalls  are  not  very  prevalent  on  the  legs  of  draught  horses. 

Treatment.  — The  remedial  measures  for  windgalls  are  not  at  all 
satisfactory  when  the  swellings  are  small,  and  although  noticed  on  all  the 
four  legs,  as  long  as  they  do  not  cause  any  inconvenience  or  lameness  little 
or  no  notice  is  taken  of  them ; but  this  is  the  class  of  case  that  should 
have  attention,  and  for  their  removal  nothing  equals  firm  and  regular 
pressure.  Every  night  the  legs  ought  to  be  thoroughly  washed  and  brushed 
with  cold  water  and  sponged  down,  but  not  dried,  after  which  a good  woollen 
bandage  should  be  firmly  applied — Sandowns’  patent  Fleecing  Wool  No.  2 
quality  for  preference ; or,  after  washing,  the  legs  may  be  swathed  in  cotton 
wadding  and  a Newmarket  bandage  rolled  firmly  over.  Although  the 
swellings  may  disappear  with  the  pressure  from  the  bandages,  they  will 
return  again  on  the  animal  being  put  to  work.  When  the  windgalls  are 
large  and  unsightly  and  interfere  with  the  usefulness  of  the  animal,  more 
heroic  treatment  has  to  be  adopted,  nothing  being  better  than  the  applica- 
tion of  a good  fiy-blister,  and  the  patient  put  out  for  a winter’s  run  on 
grass,  a second  blistering  probably  being  necessary  about  five  or  six  weeks 
later.  Should  lameness  be  caused,  firing  and  blistering  with  a run  out  on 
grass  answers  best.  Some  recommend  the  drawing  off  of  the  fluid  with  an 
aspirator  and  then  bandaging,  but  this  should  only  be  done  by  an  expert,  as 
danger  attends  the  opening  of  these  sacs.  When  lameness  is  absent,  the 
indiarubber  plaster  bandage  answers  splendidly  as  a permanent  bandage, 
and  can  be  worn  constantly  for  three  or  four  months,  and  renewed  if 
necessary. 


Wind  Power. — Wind  power  has  been  employed  from  early  ages 
to  perform  useful  work,  but  at  no  time  has  it  been  so  valuably  utilised  as 
since  the  disc  wheel  with  metal  vanes  was  introduced.  In  this  form  it  is 
simple  to  erect,  requiring  but  a slight,  though  relatively  strong,  tower  to 
carry  it,  and  is  effective  in  light  or  strong  winds.  The  old  type  of  wind- 
mill was  designed  with  radial  arms  with  canvas  or  wood  shutter  sails,  the  sails 
being  pushed  into  the  wind  by  means  of  a long  tiller  arm ; though  in  later 
types  the  tiller  arm  gave  way  to  one  or  two  wheels  with  four  or  six  blades 
mounted  behind  the  revolving  head,  thus  automatically  bringing  the  mill 
into  the  wind.  The  controlling  of  these  mills  was  effected  by  a centrifugal 
governor,  mounted  in  the  centre  of  the  sails,  which  acted  directly  on  the 
louvres  of  the  sails,  opening  or  closing  them  as  occasion  required.  In  the 
modern  disc  wheel  engine  with  fixed  metal  sails  this  form  of  governing  is 
not  applicable,  and  the  controlling  is  effected  by  mounting  the  wheel  on  a 
revolving  head  and  providing  a rudder  or  tail  vane  which  any  change  of 
the  wind  will  allow  the  wheel  to  run  into  the  wind,  or  in  case  of  excessive 
velocity  will  throw  the  wheel  more  or  less  out  of  the  wind. 

Wind  power  is  freely  used  in  countries  where  labour-saving  appliances 
are  more  highly  valued  than  in  Britain,  where  there  was  for  so  many  years 
an  excessive  supply  of  labour ; however,  in  recent  years  there  has  been  a 
great  extension  of  the  use  of  wind  motors,  and  it  is  difficult  to  realise  why 
they  are  not  more  generally  used,  for  it  is  the  cheapest  power  available, 
and  moreover  can  be  set  up  practically  anywhere  that  power  is  wanted. 
There  are  few  homesteads  where  much  live  stock  is  kept  and  food  to  be 
prepared  which  would  not  And  it  decidedly  profitable  to  erect  a wind  motor. 
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It  is,  however,  as  a means  of  raising  water  that  these  motors  are  most  used, 
and  much  land  valueless  for  grazing  owing  to  absence  of  water  supply  has 
been  rendered  highly  valuable  through  the  aid  of  a wind-driven  pump. 
Though  the  broad  principle  indicated  previously  is  universally  adopted, 
different  makers  utilise  different  designs  to  attach  the  blades,  and  also  in 
the  construction  of  the  head  to  utilise  the  effect  of  the  wind  on  the  blades, 
as  well  as  in  keeping  the  wheel  to  the  wind  or  throwing  it  out  when 
desired.  In  the  trials  of  the  Eoyal  Agricultural  Society  in  1903,  the  motor 
made  by  Messrs.  Goold,  Sharpley,  & Muir  was  adjudged  the  best.  In 
this  case  the  wheel  was  16  feet  in  diameter,  with  18  blades  grouped  in  six 
sections,  having  an  area  of  13L32  square  feet,  with  an  available  clearance 
area  of  67'93  square  feet  between  the  blades,  and  30*88  square  feet  at 
centre  of  wheel.  The  blades  are  attached  after  the  American  fashion  of 
threading  them  to  the  outer  ring  and  fixing  them  thereto  by  means  of  a 
stamped  steel  bracket  riveted  to  the  sail  and  ring,  the  inner  end  of  the 
blade  being  riveted  to  the  inner  ring.  The  wheel  is  mounted  on  a hori- 
zontal shaft  running  in  two  roller  bearings  (roller  bearings  are  now 
generally  used  in  wind  motors  and  with  much  advantage)  of  inches  in 
length.  The  boss  of  the  wheel  is  made  very  deep  in  order  to  the  effectual 
bedding  of  the  arms,  but  in  order  to  avoid  consequent  increased  over- 
hanging, the  boss  is  recessed  at  the  back,  and  the  roller  bearing  of  the  main 
shaft  is  carried  well  forward  into  it.  The  head  revolves  on  a roller  path 
formed  on  the  cap  tower.  The  gear  has  two  vertical  parallel  racks  in 
which  the  pinion  alternately  engages,  the  rack  is  alternately  thrown  over 
at  the  end  of  each  stroke  by  means  of  cams,  thus  reversing  the  direction  of 
the  travel  of  the  pump  rod.  The  governing  is  effected  as  follows : on  the 
frame  of  the  wind  vane  a lever  is  pivoted,  one  end  being  controlled  by  a 
spiral  spring  anchored  to  the  lower  frame  of  the  vane.  To  the  other  end 
of  the  lever  is  attached  a chain  connected  with  the  pull-in  wire,  the 
tightening  of  which  is  done  in  opposition  to  the  force  of  the  spring,  and 
pulls  the  wheel  into  the  wind.  On  freeing  the  pull-in  wire,  or  in  the  event 
of  its  breaking,  the  spring  pulls  the  wheel  over  parallel  with  the  vane ; 
thus  the  edge  of  the  wheel  only  is  facing  the  wind ; at  the  same  time  the 
break  is  put  on  and  the  mill  stops.  The  frame  is  substantially  made ; and 
in  all  wind  motors  it  is  essential  that  the  frame  shall  be  sufficient  for  the 
strains  put  upon  it — and  these  are  very  great  during  storms.  Where  the 
motor  is  well  governed,  and  answers  freely  to  the  governing,  the  wind  stress 
is  greatly  lessened,  and  the  frame  can  be  relatively  lighter. 


Wool : its  Characteristics,  Types,  and  Uses-— Of 

the  many  materials  available  for  use  by  the  textile  manufacturers  of  to-day 
no  one  with  experience  can  question  the  statement  that  wool  — wLen 
compared  from  all  points  of  view — if  not  the  most  important  of  the  raw 
materials,  is  certainly  in  the  front  rank  of  these.  When  considered  in  the 
light  of  extent  or  variety  of  application,  cotton,  which  fills  to  a greater  or 
lesser  degree  almost  every  possible  textile  requirement,  should  probably  be 
placed  first ; but  when  looked  at  from  the  narrower  but  not  less  important 
standpoint  of  characteristics  serviceable  in  manufacturing,  wool  reasonably 
surpasses  cotton ; and  further,  when  studied  for  variety  of  results  in  any  of 
the  limited  uses  to  which  it  is  put,  wool  can  fulfil  the  requirements  of 
comfort,  fashion,  and  taste  more  satisfactorily  than  any  other  material. 

How  the  fibre  grows. — It  is  both  instructive  and  interesting  to  notice  of 
what  nature  these  properties  are  which  make  wool  of  such  great  value. 
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The  fibre  as  developed  in  the  skin  of  the  sheep,  is  the  result  of  a deposit  of 
fat  into  the  hair  depression  or  follicle,  as  it  is  called,  and  this  in  due  course 
is  transformed  into  a series  of  minute  cells  or  globules  which  collect 
together,  and  which  through  continued  additions  form  the  shaft  of  the 
fibre.  This,  on  reaching  the  surface  of  the  skin,  is  subjected  to  external 
infiaences — mainly  climatical,  and  consequently  undergoes  a change  which 
results  in  the  collapsing  of  the  outer  cells  of  the  fibre,  and  the  formation  of 
these  into  flattened  scales.  {See  Illustration  No.  1.)  These  scales  are  the 
chief  features  of  the  fibre,  and  on  them  it  depends  for  its  property  of 
coherence,  which  is  most  essential  in  spinning,  its  power  to  mat  or  felt, 
and  many  other  features  to  be  shortly  detailed.  The  wool  fibre  has  been 
said  to  grow  one  side  only  at  a time.  Whether  this  is  the  case  or  no  is 
difficult  to  determine ; but  certainly  through  some  peculiarity  in  its  growth, 
the  fibre  from  a fine-woolled  sheep  shows  a marked  crimpiness  which  is  of 
additional  value  in  aiding  felting  and  softness,  and  in  giving  durability  to 
the  fabric.  It  should  be  pointed  out  that  the  scaliness  referred  to  is  not 
the  composition  of  the  whole  fibre ; on  the  other  hand,  in  the  mid  interior 
and  central  parts  fully  developed  cells  are  found  containing  a wool  fat — 
distinct  in  the  latter  series  in  composition  from  the  yolk  or  suint  which 
permeates  the  outer  portions — which  is  to  the  fibre  what  marrow  is  to  the 
bone,  and  this  when  removed  as  is  sometimes  the  case  by  excessive  use  of 
alkaline  agents,  leaves  the  fibre  quite  lifeless  in  appearance  and  handle. 
This  is  a point  certainly  worthy  of  the  attention  of  those  Australian 
growers  who,  in  some  cases,  practice  scouring  on  the  station  in  order  to 
lessen  the  weight  of  the  material,  and  thus  bring  it  within  reduced  carriage 
and  freightage  rates.  Such  an  operation  should  be  carefully  undertaken ; 
the  object  should  be  to  remove  the  superfluous  grease  only,  and  not  the 
wool  fat.  Thus  the  alkalies  employed  should  not  contain  free  caustic,  the 
soap  should  be  neutral,  the  water  no  more  than  125°  Fahr.  in  temperature, 
the  time  of  immersion  short,  and  the  amount  of  fork  agitation  no  more 
than  sufficient  to  open  the  wool  and  carry  it  through  the  machine.  Unless 
the  operation  is  so  conducted,  the  wool  will  be  injured  in  handle,  colour, 
and  fibre  arrangement,  to  an  extent  which  cannot  be  remedied  in  any 
succeeding  operation,  and  it  will  as  a consequence  disadvantageous! y affect 
the  appearance  and  handle  of  the  finished  product,  and  through  abnormal 
waste  increase  the  cost. 

The  'pro'perties  of  wool. — The  range  of  properties  as  exhibited  in  wool 
may  be  said  to  be  these : Strength,  colour  or  lustre,  elasticity,  fineness, 
softness,  felting  property,  and  affinity  for  dyestuffs.  Length  may  also  be 
mentioned  as  being  present  in  some  types,  this  always  proving  a very 
useful  feature,  in  that  it  facilitates  the  production  of  a strong,  smooth,  and 
very  lustrous  yarn.  With  reference  to  these  properties,  the  following 
remarks  may  be  made.  Strength  of  fibre  is  dependent  on  the  quality  of 
the  breed  of  the  sheep  and  the  conditions  under  which  it  is  reared.  Badly 
bred  sheep — as  a rule  the  mountain  breeds,  and  even  some  types  of  Col- 
onial— lack  character  which  is  the  cause  of  this  defect ; while,  on  the  other 
hand,  English  Down  wools  reared  on  chalky  hills,  also  some  types  of  Cape 
and  Australian  wools  grown  on  sandy  soils,  are  similarly  defective  through 
dryness,  the  result  of  the  absorption  and  removal  of  the  yolk  by  the  soil 
which  penetrates  the  wool.  Strength  of  fibre,  of  course,  governs  directly 
the  durability  of  the  fabric,  and  as  such  forms  an  essential  feature. 
Further,  in  worsted  manufacture  it  influences  the  amount  of  noil,  in  woollen 
the  amount  of  waste,  and  thus  in  both  determines  to  some  extent  the  cost 
of  production  also. 
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Value  of  elasticity. — Elasticity  as  found  in  wool  is  a very  valuable 
feature,  the  cause  of  this  being  the  cellular  structure  of  the  fibre,  which  is 
such  that  when  wool  is  subjected  to  tension  a rearrangement  of  the  cells 
takes  place  which  yields  to  the  strain  without  injury  to  the  fibre.  To  this 
feature  much  of  the  popularity  of  wool  as  an  article  of  clothing  may  be 
attributed,  for  it  is  this  which  governs  to  a considerable  extent  its 
durability  and  smartness  of  appearance  as  noted  in  a fabric  even  after 
continued  wearing. 

Fineness  of  fibre. — Fineness  in  wool  is  primarily  dependent  on  breed, 
this  in  turn  being  largely  influenced  by  the  climatical  and  physical 
conditions  under  which  the  sheep  are  reared.  The  importance  of  this 
feature,  however,  cannot  be  overestimated  ; it  favours  fineness  of  yarn,  but 
it  is  also  of  very  great  service  in  producing  strength  in  yarn  (on  account  of 
many  strain-bearing  points  hereby  possible  in  any  type  of  yarn  spun)  and 
also  regularity. 

Cause  of  wool  felting. — The  property  of  felting  is  dependent  on  scaliness 
and  crimpiness  of  the  fibre,  these  features  being  present  to  a greater  extent 
in  finer  than  in  coarser  wools.  The  effect  of  this  property  is  this : In 
manufacturing,  the  scaly  fibres  are  presented  as  near  as  possible  alternately 
root  to  tip  ; the  scales  due  to  the  crimpiness  are  in  an  open  condition ; and 
thus  when  under  the  influence  of  heat  and  pressure  an  engagement  of  the 
scales  is  effected  which  results  in  the  production  of  a compact  mass.  Due 
to  this  property,  increased  strength  of  fabric  is  obtained,  not  only  through 
frictional  influence  of  fibres  on  each  other,  but  through  actual  engagement 
of  these,  and  not  only  in  fibres  of  individual  threads,  but  of  fibres  in  threads 
lying  contiguous  with  each  other.  The  value  of  felting  in  wool  may, 
perhaps,  best  be  gauged  by  the  fact  that  in  the  production  of  some  fabrics, 
no  operations  at  all  other  than  those  of  fibre  opening  (carding,  etc.), 
followed  by  pressure  and  heat,  are  resorted  to. 

A comparison. — A comparison  between  wool  and  other  well-known 
materials  enables  us  to  further  appreciate  the  features  of  this  material. 
Hair — typified  as  a textile  material  in  mohair — is  the  nearest  approach  to 
wool,  though,  strictly  speaking,  hair  is  a type  of  wool,  for  it  is  grown 
similarly  but  under  somewhat  different  conditions  of  climate  and  nourish- 
ment. In  one  feature,  that  of  lustre,  hair  is  even  superior  to  wool,  this 
superiority  apparently  being  due  to  a difference  in  scale  structure  of  the 
fibres,  the  cause  of  which  is  somewhat  difficult  to  determine.  The  micro- 
scope shows  the  scales  in  hair  standing  from  the  shaft  of  the  fibre  for 
l-16th  their  length,  while  those  in  wool  are  clear  for  about  3-16ths; 
thus,  as  reflection  of  light,  which  is  really  lustre,  is  dependent  on 
smoothness  of  surface,  the  hair  appears  to  be  most  lustrous.  But  in  other 
features,  hair  is  generally  inferior.  It  does  not  felt  satisfactorily,  thus 
fabrics  made  from  it  are  not  so  durable  as  those  of  wool ; it  is  not  flexible, 
this  interfering  to  some  extent  with  the  manipulation  of  it,  as  well  as  its 
durability ; it  is  deficient  in  elasticity  also ; and  it  is  seldom  so  fine  as 
wool;  thus  it  can  only  be  employed  in  the  making  of  fabrics  for  ladies’ 
dresses  and  certain  types  of  plushes,  etc. 

Wool  versus  cotton. — When  wool  is  compared  with  cotton  the  former  is 
shown  as  a much  more  complex  structure,  and  this  is  the  reason  for  much 
of  its  superior  value.  Under  the  microscope  {see  Illustration  No.  2)  when 
examined  both  longitudinally  and  in  section,  the  cotton  fibre  appears  much 
the  same  as  flattened  rubber  tubing  to  which  twists  have  been  given. 
These  twists  are  responsible  for  its  spinning  capacity,  they  are  present  to 
the  extent  of  about  250  per  inch,  and  the  principle  of  arrangement  of  these 
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is  such  that  through  the  flexibility  of  the  fibre  they  engage  each  other  and 
cohere  in  a very  rigid  manner.  In  fineness,  the  fibre  of  cotton  averages 
1-1300  of  an  inch  as  against  an  800th  of  an  inch  in  wool;  and  this  fineness 
is  a feature  which  is  without  doubt  the  reason  for  the  extensive  use  which 
can  be  made  of  cotton.  In  shade,  cotton  is  lifeless — it  lacks  bloom ; it  is 
hard  and  inelastic  to  the  handle  (for  being  tubular  in  structure  solidity 
is  soon  reached) ; and  in  that  quality  of  porosity,  which  makes  a material 
serviceable  as  apparel  to  be  worn  close  to  the  skin,  and  gives  it  a marked 
affinity  for  dyestuffs  also,  cotton  is  markedly  unsatisfactory. 

Wool  superior  to  silk. — To  place  wool  alongside  silk  is  to  notice  many 
points  which  emphasise  its  all  - round  superiority.  This  fibre  under 
magnification  {see  Illustration  No.  3)  is  almost  like  a rod — it  is  perfectly 
cylindrical,  and  with  the  exception  of  a slight  transverse  marking  here  and 
there,  it  is  quite  smooth  in  surface.  The  qualities  of  paramount  importance 
in  silk  are  lustre  and  fineness,  and  in  the  better  types  length,  all  of  which 
are  responsible  for  successful  spinning,  and  for  imparting  to  the  fabric  its 
exquisite  brightness.  But,  on  the  other  hand,  there  is  to  be  noted  the 
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A,  Cotton  fibres  ; B,  linen  fibres  ; C,  wool  fibres  ; D,  silk  fibres. 


absence  of  that  variation  in  type  as  found  in  wool  which  enables  a wide 
range  of  fabrics  to  be  produced ; the  warmth  retaining  property  is  missing ; 
the  fabric  is  weaker  and  less  durable  than  that  of  wool ; and  that  “ body  ” 
realised  on  handling  fabrics  is  very  different  indeed. 

These  remarks,  of  course,  are  not  made  in  ignorance  of  the  fact  that  the 
many  properties  giving  the  differences  found  on  comparison  of  the  fore- 
going materials  with  wool,  are  of  the  greatest  service  in  textile  manu- 
facturing as  practised  to-day ; in  fact,  such  are  essential.  They  are  stated, 
however,  as  evidence  favouring  the  original  contention  that  wool  possesses 
more  useful  characteristics  strikingly  its  own,  and  that  it  shows  more 
variation  of  practical  utility  than  any  other  material. 

Great  developments  in  sheep-hreeding . — Such  are  the  features  common  to 
wool  generally.  It  is,  however,  through  studying  the  sub-types  of  this 
material  that  an  adequate  conception  of  its  usefulness  can  best  be  gained. 
During  the  last  half-century  wool-growing  has  made  rapid  strides,  and  from 
being  an  unimportant  pursuit  it  has  developed  into  a colossal  business. 
Sheep-breeding  and  wool  growing  are  now  studied  as  a science ; the  care 
the  object  merits  is  being  exercised  in  the  selection  of  the  suitable  environ- 
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ment  for  the  various  breeds  ; cross-breeding  has  been  introduced  with  very 
great  and  successful  results,  both  as  regards  mutton  and  wool ; and  slowly 
but  surely  a state  has  been  attained  in  which,  to  use  the  words  of  Youatt — 
truer  now  than  ever — ‘‘  the  grower  and  manufacturer  of  wool  have  been 
put  on  a basis  which  no  changes  in  fashion  or  commerce  can  ever  materially 
affect.” 

Three  great  classes. — Broadly  speaking,  there  are  three  great  classes  of 
wools,  namely,  British,  Colonial,  and  foreign,  but  each  of  these  is  capable  of 
subdivision  into  long,  medium,  and  short  classes,  which  as  a rule  differ,  as 
briefly  summarised  below : — 


Long  Wools. 

Medium  Wools. 

Short  Wools. 

Length  .... 

8 in.  and  upwards 

5 in.  to  8 in. 

1 in.  to  5 in. 

Lustre  .... 

Lustrous 

Demi-lustrous 

Non-lustrous. 

Colour  .... 

Yellowish 

Fairly  white 

White. 

Fineness  .... 

tLf  1^0  riir  ill* 

eWS-  to  in. 

■fr^TT  to  g-gVir  in* 

Softness  .... 

Fairly  hard 

Fairly  soft 

Fairly  soft  and  very  soft. 

Elasticity 

Fairly  elastic 

Elastic 

V ery  elastic. 

Waviness .... 

Straight 

Fairly  wavy 

Very  wavy. 

Felting  property 

Indifferent 

Good 

Very  good. 

Of  the  sub-types  of  the  above,  we  have  only  here  opportunity  to  deal  with 
those  of  greater  practical  importance,  and  as  these  are  generally  included 
under  the  better  known  classes  of  English,  cross-bred,  and  merino  wools, 
we  may  now  devote  the  remainder  of  our  space  to  a consideration  of  these. 

Features  of  English  wools. — In  English  wools  we  find  sufficient  variation 
to  represent  both  long,  medium,  and  short  wool  types.  The  long  wool  class 
comprises  chiefly  Lincoln,  Leicester,  Border  Leicester,  Cotswold,  Devon, 
and  blackface  types ; in  the  medium  class  there  are  such  as  Cheviot, 
Eomney  Marsh,  and  Irish ; while  amongst  the  shorter  wools  come  South- 
downs,  Shropshire,  Oxford,  Hampshire,  and  Suffolk  Downs ; and  taken 
together  they  vary  much,  as  is  indicated  in  the  detailed  list.  More  definite 
remark  is  perhaps  necessary,  however,  with  regard  to  the  shorter  types 
reared  on  the  English  Downs,  for  in  these  are  a weakness  in  staple  and  a 
harshness  of  handle  which  are  not  so  distinct  in  any  of  the  afore-mentioned 
types.  The  cause  is  to  be  found  in  the  pasture  lands,  which  are  of  a chalky 
and  limey  foundation,  this  yielding  a wool  impurity  which  through  an 
absorption  of  the  natural  yolk  leaves  the  wool  dry  and  deficient  as  stated. 
In  felting  property  these  wools  are  very  unsatisfactory.  They  show  clearly 
defined  crimps,  but  these  are  not  numerous,  and  together  with  a somewhat 
weakened  scale  structure  they  account  for  this  deficiency.  In  the  English 
wools  generally,  almost  every  valuable  working  length  is  provided  from  12 
inches  downwards  ; there  is  also  great  variation  in  fineness,  and,  as  a result, 
a wide  range  of  fabrics  is  possible.  The  long  lustre  wools  of  England  are 
probably  the  best  wools  of  their  type  grown,  and  they  are  made  into 
worsted  dress  goods  and  linings  which,  being  inimitable,  supply  the  most 
important  markets  of  the  world.  Demi-lustre  types,  which  include 
Eomney  Marsh  and  Cheviots,  form  the  medium  class  of  breeds,  and  fill 
requirements  on  similar  lines  along  with  those  of  imitation  serges,  tweeds, 
etc.  From  the  short  wool  classes,  hosieries  and  flannels  are  veiy 
satisfactorily  produced,  the  crimpiness  here  noted  being  especially  useful  in 
adding  softness  and  fulness  of  appearance  to  the  fabrics.  A somewhat 
serious  drawback  is  met  with  on  account  of  the  small  weights  available  for 
users  of  these  wools.  Wool-growing  in  England  is  not  an  industry  of 
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primary  importance,  and  since  cross-bred  wool-growing  in  our  Colonies  has 
made  such  rapid  progress,  there  is  less  likelihood  of  it  becoming  so,  and 
thus  the  small  clips  obtainable  make  that  uniformity  and  standardisation 
of  type  necessary,  particularly  when  fabrics  are  to  reproduce,  almost  an 
impossibility. 

Colonial  cross-lreds.  — With  regard  to  cross-breds,  these  are  most 
extensively  reared  in  Australia,  New  Zealand,  and  South  America. 
Broadly  defined,  they  are  of  two  classes — lustre  merino  and  down  merino 
crosses.  The  former  is  the  type  preferred  by  both  grower  and  user,  for  by 
it  the  mutton  is  of  the  size  and  type  desired,  and  the  wool  is  also  of  the 
most  serviceable  order.  The  Down  crosses  appear  to  be  employed  mainly 
for  two  reasons.  One — the  chief — being  on  account  of  the  mortality  in 
lambing,  among  both  ewes  and  lambs,  when  the  big  lustre  wool  ram  is 
crossed  on  the  fine  merino  ewe ; the  other  is  in  order  to  better  fit  the  cross- 
bred progeny  to  existing  environment.  Down  merino  crosses  yield  only 
fine  cross-bred  wools  of  50’s  to  58’s  quality,  and  they  are  all  characterised 
by  a weakness  of  staple — transmitted  by  the  Down  breeds — which  makes 
them  somewhat  wasteful  in  working,  and  difficult  to  spin  up  to  quality. 
From  lustre  merino  cross-breds,  qualities  from  36’s  to  46’s  are  largely  pro- 
duced, and  these  are  demi-lustres  of  a good  length  and  strength  of  staple, 
which  are  consumed  in  large  quantities  for  lustre  dress  goods,  linings,  and 
serges.  Cross-breds  of  the  lustre  merino  types  but  bred  back  to  the  merino 
— comebacks,  strong,  long  and  fine  in  staple,  56’s  to  58  s qualities — are  also 
available,  and  these  find  excellent  employment  in  the  production  of  medium 
quality  fine  worsteds,  woollens,  and  hosieries.  The  cross-breds  from  South 
America  are  not  quite  equal  to  those  of  Australia  and  New  Zealand  in 
features  of  length,  strength,  elasticity,  and  uniformity  of  staple,  though 
they  are  very  good  indeed.  In  manipulation  and  in  wearing  the  first 
mentioned  are  the  most  valuable,  though  cross-breds  from  the  Eiver  Plate — 
thanks  very  much  to  a free  use  of  the  best  English  blood — have  improved 
vastly  during  the  last  few  years.  In  England  they  are  employed  for 
blending  with  those  from  New  Zealand,  etc.,  but  on  the  Continent,  where 
systems  of  treatment  suited  to  weaker  material  are  in  vogue,  they  are  used 
exclusively. 

The  fine  wool  types. — For  merino  types  of  wools  of  chief  trade  import- 
ance, we  turn  to  Australia,  Tasmania,  Cape  Colony,  and  more  or  less  to 
South  America.  Such  wools  are  extensively  grown  in  the  United  States, 
but  as  these  are  mainly  manufactured  in  that  country,  they  are  not  of  great 
outside  interest.  It  is  to  the  two  first-mentioned  countries  that  priority  of 
position  must  be  given  for  high-class  wools.  In  the  all-important  features 
of  length,  colour,  strength,  elasticity,  fineness,  softness,  and  felting  property, 
they  are  altogether  without  rivals.  True,  here  and  there  are  to  be  found 
types  defective  in  certain  points,  but,  generally  speaking,  they  prove 
Australasia  to  be  the  “ world’s  wool  farm.”  Eoughly  divided,  they  are  grown  in 
three  types,  namely,  strong,  medium,  and  fine,  of  qualities  58’s  to  60’s,  60’s  to 
64’s,  and  70’s  to  90’s  respectively,  and  as  uses  to  which  they  are  put  may 
be  mentioned  finest  worsted  coatings  and  dress  fabrics,  finest  woollens — 
including  officers’  clothing  for  the  Army  and  Navy,  and  hosieries,  while 
shorter  types  in  considerable  quantities  are  made  into  felt  hats,  flannels, 
etc.,  of  a high-elass  order.  On  consideration  of  these  wools  it  would  appear 
as  if  the  difficulty  of  the  future  in  these  Colonies  will  not  be  that  of 
improving  the  type  so  much  as  that  of  endeavouring  to  preserve  it. 

South  African  wools. — In  the  wools  from  Cape  Colony  an  extensive 
range  is  available,  though,  speaking  comparatively,  it  cannot  be  said  they 
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are  all  that  can  be  desired.  As  blending  materials,  for  cheapening  purposes, 
with  those  from  Australia  they  are  of  considerable  service;  but  in  con- 
nection with  these  a strong  effort  should  be  made  to  overcome  weakness 
present  in  almost  every  type,  which  seems  to  be  due  to  the  wool  not  being 
firm  enough  in  fibre  and  consequently  not  strongly  enough  built  in  staple 
to  resist  penetration  by  the  loose  and  light  sand  which  is  common  to  the 
land  on  which  it  is  grown.  In  features  of  softness  and  colour  Cape  wools 
are  highly  satisfactory,  but  when  manipulation  is  attempted  they  prove  so 
wasteful  and  the  yarn  or  fabric  so  defective  in  strength,  that  their  selection 
for  first-rate  purposes  is  out  of  the  question. 

The  wools  of  South  America. — The  remarks  made  with  reference  to 
South  American  cross-breds  apply  equally  well  to  South  American  merinos. 
They  are  not  very  strong,  neither  are  they  very  uniform ; nevertheless  they 
are  fine  and  soft,  and  these  features  render  them  specially  valuable  for 
some  requirements,  mainly  continental,  in  preparation  for  which  specially 
arranged  machinery  is  employed.  Attention,  however,  can  be  very  profit- 
ably directed  on  lines  as  suggested  in  regard  to  Cape  wools  in  the  wools 
here  referred  to. 

In  conclusion,  we  would  urge  that  valuable  as  we  have  tried  to  show 
this  material  to  be,  finality  in  its  production,  manipulation,  and  application 
is  still  far  ahead.  Continued  study  and  repeated  experiment — increasingly 
necessary  in  these  days  of  severe  competition — will  do  much  towards 
attaining  this,  and  the  additional  information  hereby  obtained  will  doubt- 
less serve  to  make  the  appreciation  of  the  qualities  of  this  wonderful  fibre 
still  more  pronounced. 


Worms. — See  Corn  and  Grass  Pests,  Earthworms,  and  Parasites. 


Wounds. — A wound  is  defined  as  a solution  of  continuity  of  parts 
naturally  united.  Where  produced  by  a sharp,  clean-cutting  instrument 
it  is  said  to  be  incised ; when  made  by  anything  pointed,  punctured ; when 
parts  are  torn,  lacerated  \ when  effected  by  bruising,  contused]  when  the 
wounding  body,  such  as  a shot,  is  projected  into  the  tissues  and  remains  there, 
penetrating. 

The  effect  of  wounds  will  to  a large  extent  depend  on  their  situation. 
A small  wound  in  some  situations  may  prove  fatal  because  life  cannot  be 
maintained  if  union  of  the  tissues  is  dissolved,  e.g.  some  parts  of  the 
brain  or  spinal  cord,  some  of  the  nerves  of  the  heart,  etc.,  or  destructive 
to  important  structures  as  the  eye,  whereas  very  extensive  wounds  in 
muscles  may  heal  quickly  and  leave  little  or  no  permanent  bad  results. 
The  consequences  of  wounds  cannot,  however,  be  determined  by  their  size, 
for  even  fatal  effects  may  follow  small  or  large  wounds  in  any  part. 

Under  ordinary  circumstances,  the  natural  powers  of  most  tissues  tend 
to  bring  about  union  of  wounded  parts — indeed  the  healing  process  must 
always  be  carried  out  by  virtue  of  this  inherent  power.  The  utmost  we 
can  do,  and  all  we  should  ever  attempt,  is  to  place  the  tissues  under  the 
most  favourable  conditions  for  the  progress  of  the  natural  process,  which 
is  most  active  when  the  animal’s  general  health  is  best,  and  to  this  attention 
must  always  be  given.  If  the  edges  of  the  wound  are  widely  separated, 
healing  will  be  materially  accelerated  by  approximating  them  by  some 
mechanical  means  as  stitching  or  bandaging.  The  principal  hindrances  to 
healing  and  sources  of  danger  to  health,  come,  however,  from  the  outside  in 
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the  shape  of  bacteria  which  in  varying  numbers  and  degrees  of  harm- 
fulness are  present  almost  everywhere  under  ordinary  circumstances. 
Healthy  animal  tissues  are  provided  with  protective  powers  sufficient  to 
deal  effectively  with  some  of  these  in  ordinary  numbers.  There  are, 
however,  some  germs,  as  those  which  cause  lock-jaw,  anthrax,  etc.,  which 
easily  overcome  the  natural  powers  and  produce  serious  results.  Bacteria 
not  only  hinder  healing,  but  multiply  and  invade  the  surrounding  tissue, 
or  produce  in  the  wound  poisonous  matters  which  may,  with  or  without 
themselves,  be  absorbed  into  the  system  and  bring  about  blood  poisoning 
or  infection.  If  no  bacteria  are  present  in  a wound,  healing  usually  takes 
place  very  rapidly  and  without  the  formation  of  matter  {yu^. 

Treatment  must  be  mainly  directed  to  preventing  their  access  to  wounds 
and  rendering  wounds  unfavourable  to  their  existence.  This  is  now  com- 
monly known  as  antiseptic  treatment,  and  when  applied  to  wounds  made  in 
surgical  operation  as  Listerism.  This  involves  absolute  cleanliness.  Blood 
and  any  foreign  matter,  as  thorns,  pieces  of  bone,  wood,  etc.,  all  encourage  the 
existence  of  living  germs  in  a wound,  and  at  the  start  should,  if  practical,  be 
carefully  removed.  Bleeding  should,  if  possible,  be  arrested,  and  the  wound 
rendered  clean  by  the  application  of  some  antiseptic  as  a solution  of  carbolic 
acid,  corrosive  sublimate,  chloride  of  zinc,  chinosol,  and  many  others. 
The  strength  of  such  solutions  must  depend  on  the  requirements  of  the 
wound.  Having  been  rendered  as  clean  as  possible,  the  wound  may  be 
closed  or  covered  with  clean  covering.  Ordinary  external  wounds  are 
usually  benefited  by  the  application  of  antiseptic  once  or  twice  daily,  but 
the  more  thoroughly  the  cleansing  and  disinfecting  are  carried  out,  the 
less  frequently  will  dressing  be  necessary. 

A large  number  of  wounds  heal  naturally  without  interference  of  any 
kind,  but  while  there  is  even  a small  one  there  is  always  a degree  of 
danger,  and  in  some  cases  wounds  appear  to  heal  on  the  surface  while 
matter  is  forming  deeper  down  in  the  part.  The  consequence  is  a collection 
of  matter  underneath,  with  which  it  is  often  difficult  to  deal.  Examples 
may  be  observed  in  quitters,  wounds  on  the  poll  leading  to  poll- evil,  on  the 
withers  going  on  to  fistula.  If  matter  is  forming  in  wounds  it  is  essential 
to  provide  drainage  so  that  it  may  get  away.  For  painful  wounds  bathing 
in  water  which  has  been  boiled  and  allowed  to  get  to  a temperature  a man’s 
hand  can  bear  comfortably,  is  usually  permissible.  Warm  poultices  have 
the  soothing  effect,  but  they  are  usually  so  impure  as  to  do  harm  instead  of 
good.  If  used,  they  should  be  mixed  with  some  purifying  agent  as  carbolic 
acid,  Jeyes’  fiuid,  etc.  During  the  healing  process  excessive  growths  may 
appear  on  the  surface  as  “ proud  flesh.”  This  must  be  checked  by  caustics 
or  gentle  pressure.  In  places  where  lock-jaw  is  a common  accompaniment 
of  wounds,  the  occurrence  may  be  prevented  by  injections  of  tetanus 
antitoxin.  While  simple  wounds  go  on  well  without  interference,  but  when 
not  of  the  simplest  kind  surgical  aid  should  be  sought.  It  is  unnecessary  to 
say  that  wounds  must  be  protected  from  flies,  etc.,  and  always  dealt  very 
tenderly  with. 


Yew. — The  Taxacese  have  been  usually  classed  as  a division  of 
the  conifers,  but  the  tendency  of  late  has  been  to  follow  Willkomm  in 
recognising  them  as  a sub-order  of  a new  family  Pseudodrupacese,  differing 
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from  true  conifers  (1)  in  having  only  one-seeded  fruit  in  the  form  of  a 
fleshy  pseudodrupe  or  false  berry,  (2)  in  the  bony  scale  which  encloses  the 
seeds,  and  (3)  in  the  absence  of  resin  ducts  in  leaves,  hark,  and  wood.  Of 
the  five  genera,  Taxus,  Prumnopitys,  Ceplialotaxus,  Torreya,  and  Saxegothea, 
only  the  first  is  a native  of  Europe,  and  it  is  the  only  one  of  any  importance 
to  foresters,  the  other  genera  containing  trees  of  not  more  than  ornamental 
interest  in  the  United  Kingdom. 

The  Yew  {Taxus  haccata,  Linn.). — “A  densely  branched,  dark, evergreen 
tree,  not  lofty,  but  attaining  a great  age,  with  a thick  trunk  and  hard  wood. 
Leaves,  6 to  9 lines  long,  inserted  all  round  the  branchlets,  but  spreading  in 
one  plane  in  two  opposite  ranks,  convex  and  shining  on  the  upper  surface. 
Catkins  very  small  in  the  axils  of  the  leaves.  Fruit,  though  small, 
conspicuous  by  their  bright  red,  half-transparent,  juicy  cups  ” (Bentham). 
The  flowers  are  generally  dioecious,  the  male  trees  discharging  clouds  of 
yellow  pollen  in  spring,  as  has  been  well  described  in  one  of  Tennyson’s 
true  nature-pictures : 

“ Beneath  a world  old  yew-tree,  darkening  half 
The  cloisters  on  a gustful  April  morn. 

That  puff’d  the  swaying  branches  into  smoke.” 

Seven  distinct  species  of  Taxus  were  recognised  by  the  older  botanists,  but 
these  are  now  considered  to  be  merely  geographical  variations  of  a single 
species,  widely  distributed  over  Europe,  North  America,  temperate  Asia, 
Algeria,  and  the  mountains  of  Sumatra,  Celebes,  and  the  Philippines.  It 
has  been  very  commonly  planted  for  ornament  and  as  a churchyard  tree 
in  Great  Britain  and  Ireland;  but  its  presence  in  the  primeval  British 
forest  is  attested  by  its  remains  in  peat  bogs  and  by  such  place-names  as 
Urie,  Palnure,  Glenure  in  Scotland,  Gortannre,  Dromanure,  etc.,  in  Ireland, 
from  the  Gaelic  iubhar  (pronounced  “ yewer  ”),  Uford  (sometimes  written 
Yewford)  and  Uficulme  in  Devonshire. 

Although  chiefly  a mountain  tree  in  France  and  southern  Europe, 
ascending  the  Swiss  Alps  to  a height  of  4660  feet  and  the  Spanish 
mountains  to  6500  feet,  like  the  silver  fir  it  is  a good  shade-bearer,  and 
often  occurs  as  undergrowth,  natural  or  planted  in  high  wood  of  other  trees. 
It  also  grows  singly  and  in  groves  on  the  chalk  downs  of  Surrey  and  Sussex, 
and  ascends  to  a height  of  1500  feet  in  Northumberland.  In  Smith’s 
Kerry,  published  in  1756,  it  is  stated  that  “the  yew  grew  in  prodigious 
quantities  in  all  our  southern  baronies,  until  it  was  destroyed  for  making 
coals  for  the  ironworks.” 

A wood  purely  of  yews  is  a sombre  affair,  and  is  seldom  to  be  seen. 
Clumps  and  groves  more  or  less  scattered  may  be  found  in  many  places, 
consistent  with  much  beauty  of  more  gladsome  vegetation.  But  in  the 
wood  known  as  the  Great  Yews  near  Downton,  Wilts,  the  gloom  of  funeral 
foliage,  the  bare  floor  of  the  forest  where  neither  herb  nor  sapling  can  live 
in  the  perennial  dusk,  the  motionless  air  of  the  silent  aisles — impress  the 
imagination  with  sensations  very  different  to  those  inspired  by  ordinary 
woodland.  The  Great  Yews  cover  about  80  acres,  the  Little  Yews,  less 
than  a mile  to  the  west,  occupy  a smaller  area  covered  with  greater  trees. 
It  is  not  improbable  that  these  two  woods  were  of  natural  origin,  and  were 
resorted  to  for  supplying  bowstaves,  the  blanks  caused  by  felling  being 
replanted  with  young  trees.  Yew  was  the  favourite  wood  for  the  national 
English  weapon,  the  long  bow,  but  it  is  remarkable  that  foreign  yew  was 
more  highly  esteemed  than  native-grown  material,  and  commanded  much 
better  prices, 
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The  tallest  yew  trees  in  England,  probably  in  the  world,  are  in  a remark- 
able grove  at  Midhurst,  in  Sussex,  many  of  them  being  from  75  to  80  feet 
high.  Being  set  very  close  they  have  very  clean  boles  for  29  to  30  feet, 
and  girth  8 or  9 feet  (Elwes  and  Henry,  Trees,  i.  120). 

Particulars  of  the  many  remarkable  or  famous  yews  in  the  United 
Kingdom  may  be  studied  in  the  late  Dr.  John  Lowe’s  interesting  mono- 
graph {The  Yew-Trees  of  Great  Britain  and  Ireland,  1897).  He  directed 
special  attention  to  the  evidence  in  support  of  belief  in  the  extraordinary 
longevity  of  this  tree,  and  pointed  out  that  calculation  based  upon  the 
number  of  concentric  rings  within  the  trunk,  though  a pretty  sure  guide  in 
ascertaining  the  age  of  most  forest  trees,  was  very  apt  to  mislead  in  the 
case  of  the  yew,  owing  to  the  tendency  of  separate  stems  to  coalesce  and 
form  a single  trunk.  “In  young  trees  which  have  not  been  injured,  and 
in  which  the  trunk  remains  sound,  the  number  of  annual  rings  represents 
their  age.  This  is  true  of  those  which,  under  the  same  conditions,  have 
reached  the  age  of  200  years  and  even  somewhat  beyond  that  period.” 
But  his  investigations  have  landed  him  in  complete  scepticism  about  the 
reputed  age  of  such  trees  as  the  Clontarf  yew,  under  which  Irish  patriots 
affirm  that  Brian  Boruimh  breathed  his  last  after  his  great  battle  with  the 
Danes  in  A.D.  1014.  This  tree  has  a trunk  girth  of  only  12  feet,  a mere 
dwarf  compared  to  the  yew  at  Fortingal,  in  Perthshire,  52  feet  in  girths 
which  de  Candolle  estimated  in  1831  as  being  2500  years  old.  In  no  single 
case  where  historical  evidence  was  to  be  had  as  to  the  age  of  a yew  tree 
was  Dr.  Lowe  able  to  make  it  greater  than  200  years,  although  he  felt  no 
doubt  that  trees  exist  of  twice  or  thrice  that  age. 

It  is  well  known  that  yew  foliage  contains  a strong  poison,  and  many 
losses  have  been  incurred  by  stockowners  through  cattle  and  horses  eating 
the  clippings  of  yew  hedges.  The  poisonous  principle  seems  to  be  rendered 
more  active  by  the  partial  withering  of  the  leaves.  It  is  an  alkaloid  called 
taxine,  and  exists  not  only  in  the  leaves,  but  in  the  seeds,  though  the  rose- 
coloured  pulp  of  the  fruit  does  not  contain  it  and  may  be  eaten  with 
impunity,  though  with  doubtful  advantage.  Although  the  action  of  the 
poison  is  very  capricious,  animals  brought  up  among  yew  trees  being  known 
to  browse  on  the  shoots  without  injury,  yet  this  tree  should  never  be 
planted  in  hedges  where  stock  is  pastured,  and  yew  clippings  should 
never  be  thrown  down  where  domestic  animals  can  get  at  them.  The  law 
courts  have  more  than  once  awarded  damages  for  injury  to  stock  against 
owners  who  did  not  keep  their  yew  trees  properly  fenced. 

Its  patience  under  the  shears  made  the  yew  a great  favourite  with 
professors  of  the  topiary  art,  which  has  fortunately  passed  out  of  vogue, 
although  interest  of  an  archaic  nature  is  agreebly  stimulated  by  the  speci- 
mens of  this  kind  of  garden  decoration  which  remain  at  Levens  Hall, 
Westmorland,  Elvaston  Castle,  Derbyshire,  and  a few  other  places.  The 
Florence  Court  or  Irish  yew,  a fastigiate  variety,  has  been  extensively 
planted  in  gardens;  but  the  days  of  the  yew  as  an  ornamental  tree  has 
passed  away,  far  more  beautiful  effects  being  obtained  from  some  of  the 
North  American  conifers,  such  as  the  Lawson  cypress  or  the  Japanese 
thuyopsis. 

The  timber  of  yew  is  of  a very  choice  quality,  being  peculiarly  strong 
and  durable.  It  was  formerly  in  great  request  for  panelling,  furniture,  and 
internal  decoration,  but  Mr.  Elwes  says  that  he  has  been  unable  to  find 
a cabinetmaker  in  London  who  knows  and  uses  the  wood  {Trees,  i.  124). 
The  small  drawing-room  at  Hatfield  House,  Herts,  is  panelled  with  yew, 
and  the  effect  is  very  good. 
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The  yew  should  be  raised  from  seed  gathered  in  October,  stored  in  pits 
for  a year  as  recommended  for  hawthorn  and  holly,  mixed  with  half  their 
bulk  of  sand,  and  sown  in  February  in  finely  pulverised  soil,  covered  to  the 
depth  of  J or  I inch.  They  will  remain  two  years  in  the  seed-bed,  and 
are  then  to  be  set  in  nursery  rows  till  they  are  large  enough  for  planting 
out. 


Yorkshire  Coach  Horses. — Fashion,  sometimes  extravagant 
Fashion,  has  much  to  answer  for,  even  in  horse  breeding,  and  the  Yorkshire 
coach  horse  owes  his  development,  though  scarcely  his  origin,  to  the 
extravagant  fashion  which  prevailed  in  the  Regency  days  for  the  tall  horse 
with  a flash  outline  as  a contrast  to  the  diminutive  manikin  who  stood  as 
tiger  behind  the  cabriolet  which  was  then  the  favourite  vehicle  of  the 
smart  man  about  town.  But  long  before  the  Regency  days  the  Yorkshire 
coach  horse  had  been  bred,  though  he  was  not  to  be  known  for  some  years 
by  the  name  in  which  he  achieved  his  fame. 

In  the  middle  and  later  part  of  the  eighteenth  century  the  heavier 
Cleveland  Bay  mares  were  frequently  mated  with  thoroughbred  horses,  and 
the  produce  of  the  cross,  if  it  showed  special  merit,  was  kept  entire  and 
was  probably  largely  used.  Many  horses  which  travelled  the  country  as 
Cleveland  Bays  traced  their  pedigrees  back  to  Traveller  (see  ante,  art. 
Cleveland  Bays).  A curious  circumstance,  which  shows  that  the  fashion 
for  colour  is  more  or  less  a modern  innovation,  is  that  on  mating  their 
Cleveland  mares  with  thoroughbred  horses,  breeders  in  the  eighteenth 
century  and  in  the  early  part  of  the  nineteenth  century  were  not  particular 
about  their  colour,  and  we  find  many  of  the  pedigrees  which  appear  in  the 
Yorkshire  Coach  Horse  Stud-Book  go  back  to  Young  Camillus  and  Delpini, 
both  famous  grey  horses.  This  using  of  grey  horses  may  probably  have 
been  partly  caused  by  the  difficulty  there  was  in  the  choice  of  stallions  in 
those  days.  There  were  plenty  of  good  stallions  in  the  country,  and  service 
fees  were  low,  but  they  were  not  always  easy  to  get  at,  so  the  breeder 
took  what  was  to  hand  without  taking  very  much  trouble  about  the 
matter,  just  as  some  breeders  do  in  this  twentieth  century.  Then 
there  was  probably  another  cause  which  made  breeders  indifferent  about 
the  colour  of  stallions,  and  that  was  the  way  in  which  the  Cleveland 
Bay  colour  was  maintained.  Still  there  were  grey  horses  bred  every 
now  and  then,  and  where  the  blood  of  Young  Camillus  or  Delpini 
was  to  be  found  every  now  and  then  the  grey  colour  would  crop  up. 
It  is  needless  to  dwell  upon  this  phase  of  the  breeding  of  coach  horses, 
but  the  question  sometimes  is  asked,  Where  has  this  grey  colour  gone 
now  ? ” The  answer  is  “ To  Russia.” 

In  comparatively  recent  times  Mr.  Stamper  had  a remarkably  fine 
grey  coaching  stallion.  Monarch ; and  he  also  bred  several  very  fine  coach 
horses  and  mares  that  were  grey  in  colour.  But  in  Mr.  Stamper’s  day 
people  were  beginning  to  get  particular  about  colour,  and  though  occasionally 
a well-made  grey  might  win  a prize, — there  is  a case  on  record  where  a 
grey  actually  won  in  a Cleveland  Bay  class,  and  that  in  the  home  of  the 
Cleveland  Bays, — they  looked  askance  at  a grey  stallion  or  grey  brood  mare. 
Mr.  Stamper,  however,  had  a very  valuable  asset  in  his  fine  grey  coaching 
horses  and  mares,  and  he  disposed  of  them  to  the  best  advantage  to 
Russia,  where  they  were  used  to  improve  the  famous  Orloff  breed.  So  it  is 
to  our  Yorkshire  coach  horse  that  the  modern  Orloff  owes  much  of  the 
character  for  which  he  is  so  justly  famous.  In  disposing  of  his  greys  in 
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this  advantageous  manner,  Mr.  Stamper  did  service  to  the  country  and  the 
breed  according  to  the  then  prevailing  fashion,  as  well  as  “ put  money  in 
his  purse.”  For  he  found  a ready  and  remunerative  market  for  grey  coach 
horses,  and  the  country  was  soon  cleared  of  them. 

Whether  coach  horse  breeders . were  acting  wisely  in  clearing  off  the 
grey  horses  and  mares  entirely  is  a subject  which  is  sometimes  discussed, 
but  it  is  one  into  the  merits  of  which  it  is  unnecessary  to  enter  here. 
Eussia  at  any  rate  benefited,  and  there  are  people  who  prefer  a grey  horse 
in  harness  before  a gaudily  marked  chestnut.  The  coach  horse  breeders 
for  many  years  worked  on  excellent  lines,  maintaining  the  size  and  sub- 
stance of  their  breed  well.  Indeed,  in  earlier  years  when  the  Cleveland 
Bay  was  so  much  in  evidence  there  was  no  difficulty  in  doing  this,  a 
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Cleveland  cross  or  two  soon  restoring  the  size  and  bone  of  those  that  had 
got  rather  on  the  light  side. 

Perhaps  the  greatest  blow  to  the  Yorkshire  coach  horse  as  a breed  was 
the  great  boom  in  the  trade  for  Cleveland  Bays  and  Yorkshire  coach 
horses,  to  which  reference  has  been  made  in  an  earlier  volume  (see  art. 
Cleveland  Bays).  Both  breeds  suffered  from  a demand  which  was  in  excess 
of  the  supply,  and  an  inferior  animal  was  sold  at  a big  price,  with  the  result 
that  the  purchaser  was  disappointed  with  results  and  blamed  the  breeds 
for  what  was  the  fault  of  individuals. 

In  the  “ sixties  ” and  “ seventies  ” the  Yorkshire  coach  horse  was  fashion- 
able as  a London  carriage  horse,  and  the  London  jobmasters  used  to  come 
down  to  York  and  Northallerton  Fairs  and  scour  the  country  for  the  big 
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upstanding  bays  and  browns,  for  which  the  county  was  famous.  This 
was,  it  is  obvious,  a much  better  and  healthier  trade  than  the  foreign 
trade  which  succeeded  it,  though  the  latter  was  a very  profitable  business 
to  some  people. 

Some  idea  may  be  formed  of  the  value  of  coach  horses  at  the  time 
which  is  under  discussion  from  the  price  which  the  late  Mr.  John  Kirby 
got  for  a pair  of  unbroken  bays  at  the  Yorkshire  Show  at  Northallerton. 
He  sold  them  to  the  Stand  Stud  Company  for  £380.  And  at  that  time 
there  was  little  difficulty  in  getting  from  £70  to  £90  for  coaching  geldings 
rising  four  and  unbroken.  Then  came  the  fashion  for  high  stepping,  which 
that  good  judge,  the  late  Lord  Zetland,  said  was  by  no  means  synonymous 
with  good  action,  and  from  that  time  the  coach  horse  as  a fashionable 
carriage  horse  has  been  less  in  demand. 

The  Yorkshire  Coach  Horse  Society  was  formed  in  1886.  The  formation 
of  the  Cleveland  Bay  Horse  Society  in  1884  had  roused  Yorkshire  coach 
horse  breeders  to  the  advantages  to  be  derived  from  the  registration  of 
pedigrees.  The  strict  lines  laid  down  by  the  editing  committee  of  the 
Cleveland  Bay  Horse  Society  excluded  a few  horses  which  coach  horse 
breeders  held,  and  with  some  show  of  justice  had  more  Cleveland  Bay 
blood  than  some  that  were  admitted  into  the  foundation  volume  of  the  Stud- 
Book.  After  endeavouring  without  success  to  get  these  horses  admitted, 
they  held  a meeting  in  York,  where  it  was  decided  to  form  a Breed  Society 
for  coach  horses.  When  the  Society  was  formed,  an  attempt  was  made 
to  bring  about  an  amalgamation  with  the  Cleveland  Bay  Horse  Society. 
This,  however,  proved  futile,  and  afterwards  each  Society  went  its  own 
way,  a later  attempt  to  bring  about  an  amalgamation  falling  through,  and 
indeed  such  a thing  on  satisfactory  lines  after  the  lapse  of  so  many  years 
was  impossible. 

The  Yorkshire  coach  horse  is  the  Cleveland  Bay  with  one  or  more 
crosses  of  thoroughbred  blood,  and  the  editing  committee  of  the  Coach 
Horse  Society  not  only  took  Cleveland  Bays  into  their  Stud-Book,  they  also 
took  horses  and  mares  with  a direct  cross  of  thoroughbred  blood.  Of 
course  considerable  confusion  was  brought  about  by  this  system  of  entering- 
horses  in  two  Stud-Books,  and  it  can  scarcely  be  said  that  every  means 
was  adopted  to  avoid  the  trouble.  There  is  every  reason  to  think  that  both 
the  breeds  and  the  trade  suffered  from  the  practically  divided  counsels  of 
breeders  and  dealers,  and  that  if  the  original  scheme  of  the  Cleveland  Bay 
Horse  Society  had  prevailed  all  concerned  would  have  benefited. 

It  is  unnecessary  to  dwell  on  the  conformation  of  the  Yorkshire  coach 
horse.  It  is  practically  the  same  as  that’  of  the  Cleveland  Bay,  with  one 
or  two  exceptions.  The  coach  horse  is  more  on  the  leg,  lighter  and 
narrower,  as  a rule,  than  the  older  breed.  He  is  also  more  elegant  about 
his  head  and  neck,  and  is  a better  mover. 

A word  or  two  on  crossing  may  perhaps  be  of  advantage.  The  breeder 
of  the  Yorkshire  coach  horse  should  be  very  careful  how  he  has  recourse 
to  the  out  cross  with  the  thoroughbred.  There  are  many  things  to  be 
taken  into  consideration  in  mating  a coaching  mare  with  a thoroughbred 
sire  with  a view  to  breeding  coach  horses,  not  the  least  of  which  is  the 
colour  of  the  sire’s  ancestors  for  several  generations.  A chestnut  as  a coach 
horse  has  little  value,  and  this  must  constantly  be  borne  in  mind.  With 
the  Cleveland  Bay  cross  there  is  little  danger  of  making  a mistake,  and 
when  quality  is  wanted  it  will  be  found,  as  a rule,  better  to  use  a light 
coach  horse — there  are  plenty  of  them — than  a thoroughbred. 

Authorities. — The  same  as  for  Cleveland  Bays,  q.v. 
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Zclkova.. — This  genus,  formerly  included  in  that  of  Planera, 
belongs  to  the  elm  family  (Ulmacese),  and  bears  evidence  in  habit  and 
foliage  to  a close  relationship  to  the  English  elm.  Leaves,  deciduous,  alter- 
nate, sessile  or  very  shortly  stalked,  serrate  or  crenate,  and  feather-veined. 
Flowers,  monoecious  or  polygamous,  almost  stalkless,  borne  on  the  current 
year’s  shoots.  Perianth  of  the  male  broadly  bell-shaped  with  a sinuate  or 
somewhat  four  to  five  lobed  margin,  and  four  or  five  stamens.  Ovary, 
sessile,  with  a two-parted  style.  Fruit,  an  irregularly  oblique,  roundish  or 
keeled,  drupe- like  capsule  (Weathers). 

These  trees  would  probably  have  received  more  attention  than  they 
have  done  from  British  planters,  had  it  not  been  for  the  sudden  popularity 
of  conifers. 

Zelkova  crenata  (formerly  Flanera  Ricliardi),  the  so-called  Siberian 
elm,  is  a noble  forest  tree,  attaining  100  feet  in  height,  native  of  the 
Caucasus.  Its  oval  lanceolate  leaves  2 to  3 inches  long,  with  deeply 
crenate  margins,  form  beautiful  sprays  and  masses  of  foliage,  turning  clear 
yellow  in  autumn.  The  largest  in  Britain  are  said  to  be  those  on  the 
banks  of  the  Cherwell,  near  Christchurch  Meadows,  Oxford,  60  to  70  feet 
high  and  12  feet  in  girth  (Weathers’s  Guide,  p.  787).  Much  disappoint- 
ment has  been  inflicted  upon  arboriculturists  by  the  practice  of  nurserymen 
sending  out  plants  grafted  on  the  English  elm  stock,  which  never  acquire 
the  free,  erect  habit  of  the  species,  but  grow  crooked  and  stunted.  Seed 
seems  difficult  to  obtain,  but  that  of  Zelkova  keaki  (formerly  Planera 
acuminata)  is  offered  annually  by  continental  seedsmen,  and  is  very  easily 
reared,  the  nursery  treatment  of  both  species  being  similar  to  that  of  the 
common  elm.  Z.  keaki  has  longer,  more  acuminate  leaves  than  the 
other  species,  regularly  toothed  on  the  margins  and  deeply  veined.  It  is 
said  to  be  one  of  the  most  valuable  broad-leaved  trees  in  the  forests  of 
Japan.  Being  of  a very  branching  habit,  like  our  native  wych  elm,  it 
requires  judicious  pruning  in  a young  state,  and,  when  planted  out,  should 
be  drawn  up  to  some  height  before  receiving  much  head-room.  Both 
species  are  perfectly  hardy,  and  are  light-demanders. 
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